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1-15 Engineering, Marine and Weld 





Small enough 
for laboratory 
experiments 









ing Exhibition and Foundry Trades 
Exhibition, Olympia, London, En 
land 













6-17 National Machine Tool Build 
: iu ; ers Association, International Amphi 
® theater, Chicago. Machine Tool Shou 





















6-17 Coliseum Machinery Show, C/ 


—_.. @! ae cago Coliseum, Chicago 


on 6-17 Production Engineering Show 


r , Nai Pier, Chica 






Large enough 
for pilot plant 
operations 




















12-16 Industrial Engineering Con 
ference Michigan State Unie / 
East Lansing, Mich 
















12-16 
Shrine Exposition Hall, Los Ar 
10th lrnwua Conference ind kx 


Instrument Society of America 















-2e Denth Annual Industrial Pack 
wing & Materials Handling Ex posi 
tion, Aingsbridge Arme Ne de 

Sponsored ft Societ of Industria 
Pachagin Materia Hlandliy hy 












Battelle is putting these two Lectromelt Furnaces 
to work for industry in a new building designed 
specifically for large-scale research studies. 
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290-50 Missouri Valle Regional Con 






















ference Vissour Schor of Mi 
Imaginations were allowed free rein at Battelle is an important possibility. Cheaper scrap for melt- Rolla. Sponsored by the St. Louis, M 
Memorial Inatitute, Columbus, Ohio, and this ing... how to handle hot metal charges... special caged 5h - pe a 5 an 4 : 
Lectromelt*® Furnace Equipment is the result, Any reduction and melting processes ...more econom- ns a saci bi =e 
type of furnace shell can be employed, including a ical use of the high temperatures developed in 

F 7-foot, open-top stationary smelting shell, a travel electric furnaces these are typical problems war- OCTOBER 
é ing, rectangular hearth for progressive smelting, or ranting study. 
a steel-melting type of 1-ton capacity with 90° nose Added knowledge on the physical chemistry of 6-7.. National Foundry Association 
tilt. All can be operated with or without a roof. slags will broaden the field of application of elec- Edgewater Beach Hotel, Chicago. Fi 
Electrodes can range from four to eight inches in trothermics. Procedures in ferro-alloy production ty-seventh Annual Meetir 
diameter, and can be placed in any configuration can be analyzed more accurately because of the 
triangular or in-line. 144 possible voltage connec exact gradations in voltage provided. A cut in cal- 13-15... Foundry Equipment Manufac 
tions, from 23 to 554 volts, are provided by the cium carbide costs may result from a search for a et <"g a a>" rhe Greenbr 
oversize furnace transformer. method of using a poorer grade of raw materials hah per Spreng, WF. Va. Ms 
and a recirculation of calcium oxide sludge. 

Battelle is counting on you to put this furnace te work For a free copy of Lectromelt’s Catalog No.9-A, ae ee ee 
The scope of metal refining and recovery projects write Pittsburgh Lectromelt Furnace Corporation, niques Inc., Mellon Institute, Pitt 
will be widened considerably by the addition of this 316 32nd St., Pittsburgh 30, Pa. burch. Symeocium on vecuum tecl 
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second Lectromelt Furnace. Two-slag smelting re- 


search on methods of recovering metals now wasted TWENTY FIVE 


POUNDS 14-16 Northwest Regional Foundry 
Port and. Ove 
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16-18... Conveyor hquipment Manu 







facturers Association, The Greenbrier 
White Sulphur Sprin W. Va. Annual 
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Chemicals Institute, The Greenbrier 
White Sulphur Springs, W. Va. Annu 
al Meeting 


17-21 National Safety Congress 
and Exposition. Chicago, Ill. Forty 
third Annual Congress 

17-21 American Society for Metals, 
Convention Hall Philadelphia Na 


tional Exposition and Congress 


18 American Society of Safety Engi 


neers, Conrad Hilton Hotel, Chicago 
Innual Meeting 


19-21..Gray lron Founders’ Society, 
Hotel Schroeder, Milwaukee. Twenty 
seventh Annual Me eling 


20-21... Ohio Regional Foundry Con 
ference, Case Institute of Technology, 
Cleveland Sponsore d by the North 
eastern Ohio, Toledo, Canton District, 
Central Ohio, and Cincinnati District 
Chapters of AFS in cooperation with 
Case Institute of Technology 


20-21..Sixth Annual National Noise 
Abatement Symposium, Armour Re 
search Foundation of Illinows Institute 
of Technology, Chicago 


24-25 Steel Founders’ Society of 
America, The Greenbrier, White Sul 
phuyr Springs, West Virginia Fall Meet 


ivig 


$1-Nov ] Magnesium Association, 
Biltmore Hotel New York innual 
Mee ling 


NOVEMBER 


1-3..Grinding Wheel Institute and 
Abrasive Grain Association, Stalter 
Hotel, Buffalo, Fall Meeting 


1-3..Investment Casting Institute, 
Sheraton-Cadillac Hotel, Detroit. An 
nual Fall Meeting 


3-4... Metals Casting Conference, Pur 
due University, West Lafayette, Ind 
Sponsored by the Central Indiana and 
Michiana Chapter of AFS in coopera 
tion with Purdue University 


14-17.. International Automation Ex 
position, Navy Pier, Chicago 


16-18... Steel Founders’ Society, Hotel 
Carter, Cleveland. Annual Technical 
and Operating Conference 

17-18 American Society for Quality 
Control, Schroeder Hotel Milwaukee 
Tenth Mid-West Conference 


DECEMBER 


Michigan Regional Foundry Con 


FoR MORE FACTS 


PURE BENTONITE ... SPECIALLY 


the standard of the world for 30 years 


Bentonite was first developed in 1925, by FepeRAt, as an admix to molding and core sands, 
FEDERAL GREEN BOND was introduced at that time as a pure bentonite of the highest quality, 
specially processed for foundry use. It’s been just that ever since — unadulterated, untreated, 
free of chemicals or other ingredients detrimental to foundry sands or operating conditions 

FEDERAL GREEN BON» is supplied in ¢hree convenient forms: (1) PULVERIZED-—for gen 
eral foundry use as a dry additive for core and molding sand; (2) GB-100 FINE GRANULAR 
—a dry additive with low dust content, for core and molding sand; (3) No. 1200 SLURRY 
GRADE GRANULAR—for use as a wet additive, 

Next time you buy bentonite—buy the “Best of the Bentonices’, the old reliable 
FEDERAL GREEN Bono! 


FEDERAL warehouses are located in CHCME - CHATTANOOGA - CROWN WILL, WEST VA DETROIT « MILWAUKEE mae 
YORK - RICHMOND, VA - SIT Louis - UPTON WYO FEDERAL GREEN BOND is aleo availatle in CiRM INGHAM 
JACKSONVILLE, FLA. - LOS ANGELES - MINNEAPOLIS - GARLAND, CALIF, - PORTLAND and SEATILE, WASE 
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ference, Michigan State College, East 


Lansing, Mich 


/9.,. American Institute of Mining 
ind =Metallurgical Engineers, Hotel 
William Penn, Pittsburgh. Electric 
Furnace Steel Conference 


i956 


FEBRUARY 


910,, Wisconsin Regional Foundry 
Conference, Schroeder Hotel, Milwau 
hee. Sponsored by the AFS Wisconsin 
Chapter and the University of Wiscon 
in and the AFS Wisconsin Student 
Chapter 


16-17,, Southeastern Regional Found 
ry Conference, Tutwiler Hotel, Bir 
mingham, Ala, Sponsored by the Bir 
mingham, District and Tennessee Chap 
ters and the University of Alabama 
Student Chapter of American Found 


rymen's Soctety 


27-Mar, 2.,. American Society for Test 
ing Materials, Statler Hotel, Buffalo 
1946 Committee Week 


MARCH 


7%..Foundry Educational Founda 
tion, Hotel Cleveland, Cleveland. Col 
lege Industry Conference, 


15-16,, Steel Founders’ Society of 
America, Drake Hotel, Chicago. An 
nual Meeting 


MA‘ 


9.. American Foundrymen’s Society, 
Convention Hall, Atlantic City, N. J. 
60th Annual Convention and Exhibit 


CO. Process Filmed 


Carbon Dioxide Process for 
molds and cores in a production 
foundry is portrayed in a new 600 
it. lomm black and white, silent 
motion picture available from the 
American Foundrymen’s Society, 

The only picture of its type in 
existence, the film shows the appli 
cation of sand with sodium silicate 
binders to a variety of jobs, 

Based on Dr. Waldemar Schu 
macher’s work in Germany, it runs 
approximately 20 min. and has 
been provided with English cap- 
tions. The film may be obtained 
through the American Foundry 
men's Society, Golf & Wolf Rds,, 
Des Plaines, IIL, at $10 a showing. 
Interested parties are requested to 
specify alternate dates for the run- 
ning of the film because of the 
heavy demand. 





PUT 


MUSCLE 


BEHIND YOUR 
BLAST CLEANING 


Is your present abrasive rugged enough to prove itself in perform- 
ance? You can't judge an abrasive by looks, claims or promises. 
The only test of any abrasive is its cost per ton of castings cleaned. 
Because of exclusive metallurgical characteristics, Malleabrasive 
gives you the lowest cost per ton cleaned of any premium abrasive 
on the market! This has been proved in hundreds of production 
tests by users throughout the country. Prove it in your own pro- 
duction test—put muscle behind your blast cleaning with Mallea- 
brasive! We GUARANTEE that Malleabrasive will give you lowest 
cost per ton of castings cleaned. 












To order Malleabrasive, or for more information on running a test, 
contact Pangborn Corp., 1300 Pangborn Blvd., Hagerstown, Md. 


BONUS 
SECTION 


DISTRIBUTORS FOR 


VISIT US AT BOOTH £117 AT THE METALWORKING 
MACHINERY AND EQUIPMENT EXPOSITION, 
CHICAGO, SEPTEMBER 6-17. 





"U.S. Patent #2184926 
(Other patents pending) 
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++ Ready for delivery in 250 m 
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The above scene is what geologists tell us 
Goose Lake may have looked like 250 million 
years ago, Today—the scene is quite different. 
For now, this wealth of flora and fauna is far 
below the earth's surface . . . an excellent source 
of high quality fire clay. 


Proved vital since man first started melting 
metal, fire clay is—to this very day—ever-grow- 
ing in importance to all industry, And while 


Erigur . 
hay’. 








¥ 
. 
- 


good fire clay is abundant, this 250 million year 
old deposit at Goose Lake takes on added 
significance: its proximity to the “‘heart’’ of mid- 
western industry 


Processed under the most modern methods and 
facilities in a wide range of types and forms, fire 
clay by Illinois Clay Products Company offers 
you the economy and unique convenience of 


fast, dependable delivery. 


ILLINOIS CLAY PRODUCTS CO, 


GOOSE LAKE + Ground Fire Clay * Fire Clay Flour * Grundite Bond Clay * Fire Clay Brick’ Firox * THERM-O-FLAKE + Coating + Brick 
* L. 8, Block * Concrete « CHEM-BRIX + Hi-Silica * Carbon 


Sales Office—-Chicago, Illinois, 208 §. LaSalle St. © Main Office—Joiiet, Illinois, Barber Building 








4 + modern castings and American Foundryman 





FOR MORE FACTS, CIRCLE No 








pouring 
off 
the heat 





vibrator shakes ‘em up 


® PLEASE MAIL COPY ANY 
ADDITIONAL DATA AVAIL 
ABLE AND ADVISE NAME AND 
ADDRESS SUPPLIER VIBRA 
POR. DEVICE MENTIONED 
PAGE 43 JUNE ISSUE 

S. F. Swain, Asst. See Treas 

Golden Foundry Co 

Columbus, Ind 


@ In Talk of the Industry, June 
issue, you told of a new type vibra 
tor which gives 40 times the energy 
at only 1/20 the air consumption 
when operated at usual plant pres 
sures. Where can I get more infor 
mation about this “thing’’? 

Pau. W. Wacner, Res. & Dev. 

Me 
Morris Bean & Co 
Yellow Springs, Ohio 


@ In Talk of the Industry you 
mention a vibrator that gives 40 
times the energy and makes very 
little noise. I'm interested in this 
for our core room 

Henry G. SvTenserc, Fdry 

Supt 
Draper Corp. 
Hopedale, Mass 


@ Tell me the name and address of 
the manufacturer or ask them to 
have a representative call on me as 
I need a source of vibration such 
as you describe in Talk of the 
Industry 

JOHN L. SCHMIEDER, [R 

Research Engineer 
Oberdorfer, Foundries, Inc 
Syracuse, N.Y 


Contact Russel C. Kinsman, Vice- 
President, Branford Co., 131 Chest- 
nut St, New Haven, Conn.— 
Editor. 


steel report is hot issue 


@ In the May issue it is mentioned 
in Talk of the Industry that the 
Steel Research Committee of the 
American Foundrymen’s Society 
had recently published a report on 
hot tearing of steel castings. We 





would very much appreciate if you 
could provide us with a copy of this 
report. 

Morris Irzer, Res 

SKF 

Katrineholm, Sweden 


Met. 


@ ii 


appreciate receiving a copy of the 


available, the writer would 
Steel Research Committee's report 
on hot tearing mentioned in Talk 
of the Industry 
G. W. Heck, Jr., Chf. Met 
Birdsboro Steel Foundry 

& Machine Co 
Birdsboro, Pa 


@ Please send a 
tearing research paper reported in 
Talk of the Industry 
Ropert A. EtpaM, Spel. Appr 
Continental Foundry & 
Machine Co 
East Chicago, Ind 


copy of the hot 


The AFS report on hot tearing of 
steel castings has not been pub- 
lished, but a condensation is sched- 
uled for an early issue of Modern 
Castings. Conclusions taken from 
the 80 pages of data and discussion 
are: 

1. Core hardness seems to exert 
the strongest influence of any indi- 
vidual factor. 

2. Next most apparent effect is 
due to the 
practice—non-aluminum vs. alumi- 
num giving somewhat 
better results. 

3. Varations in chemistry within 
the Grade B specification and with- 
in the limits of the study do not 
appear to effect hot tearing notice- 
ably. 

4. There is no 
pouring temperature and 


type of deoxidation 


oxidation 


correlation be- 
tween 
tearing. 

5. There is no relationship of 
pouring rate to tearing. 

6. The as - cast 
sampled 180° from the gate bears 
no relationship to tearing. 

7. No structure pattern in the 
torn area could be defined as being 
influential. 

8. Within the scope of the study, 
the inclusion count using the work 
of Simms as a standard, does not 
give conclusive information. 

9. No correlation of the number 
and types of inclusions to tearing 
tendencies could be found using 
ASTM standards. 

The study was conducted by the 
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LINK-BELT Roto-Louvre Dryers deliver cool, (oi. -. ane ee “ant 


ty 
er 


uniformly dried sand that gives you better castings 


OU can't produce top quality castings unless you use sufh 

VS ae cooled, dry sand. And many foundries have discos 

ered the low-cost answer to needed capacity in the Link-Belt 
Roto-Louvre Dryer utilizing controlled high temperature 

Roto-Louvre's ethcaency de velops from an exclusive lesign 

by which dry air introduced through the louvres contacts every 

particle. You get maximum capacity in half the space generally 


demanded by other equipment 


What's more, dep ndable heat control avoids problems en 
countered with other dryers using high t mperatures, Ordinary 


ile 


types often produce sand too hot to handle readily—t! wont 


mix properly with core oil. Alternative: an extra cooler, needless 
ex pense 
Get complete information from a foundry 


your nearest Link-Belt office. Or write direct for Book 2511 


specia ist ti rough 


HANDLING and SAND PREPARATION 
MACHINERY from 


LINK-BELT COMPANY: Executive Offices, 107 N. Michigan Ave 
in All Prineigp! Cities. Export Office, New York 
Representatives Throughout the World 


Chicago 1. To Serve Industry There Are Link Belt Plants and Sales Offices 
~ 


Canada, Scarboro (Toronto 14): Australia, Marrickville, NS.& outh Africa, Springs 
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you can get it from 


EASTERN CLAY 


—materials and equipment for efficient 
foundry operations 


okie 





ae SPECIAL REFRACTORIES 
SAND ADDITIVES SPECIAL BINDERS 
Zircon Brick 
Westonite Belenced Revivo HTR Plastic Brick 
Triplact Revivo Core Paste HTR High Temperature Cement 
Plasti-Bond Revive Ory Bond HTR Castable 
Maplex Revivo Core Mud 
FOUNDRY STANDARD STANDARD LININGS 
EQUIPMENT BONDING CLAYS 
Revivo Fire Clay Cupoline 
Oure Protests Black Hills Bentonite Lawco Fire Clay Superline 
eeiaven Revivo Bond Bondact Fire Clay Hyline 
eabatibide Dixie Bond Cupoline Plastic Pitline 
Molding Machine Cupoline Ladle Mix 





Many of today’s accepted foundry practices such as syn- 
thetic sand, southern bentonite, chemical sand additives, 
cupola “gun patching” and pressure and diaform molding 
stem from Eastern Clay's pioneering, research and devel- 
opments in materials, equipment and methods. 

You can get from Eastern Clay this wide variety of ma- 
terials and equipment plus modern technical know-how 
on improved operating efficiencies and the production of 
finer quality castings. 


>) So call your Eastern Clay representative. You'll get 


Salervnnt prompt, understanding and helpful cooperation. 


‘ee ?/ 





EASTERN CLAY PRODUCTS DEPT. 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
General Offices; 20 North Wacker Drive, Chicago, 6 
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AFS Steel Research Committee 
working with eight steel foundries 
and Armour Research Foundation. 
The foundries, representing every 
type of steel melting practice, 
poured cylindrical test castings un- 
der controlled conditions using 
cores of specified hardnesses made 
from standard mixtures.—Editor. 


to see coke in action 


@ Where can we see the operation 
using high-density coke mentioned 
in Talk of the Industry, June issue? 
Henri Loverre, Gen. Supt 
Warden King Ltd 
Montreal, Que 


A. S. Klopf, General Sales Man- 
ager, Missouri Coke & Chemical 
Div., Great Lakes Carbon Corp., 
3570 Lindell Blvd., St. Louis 3, 
Mo., can help you.—Editor. 


develops aircraft castings 


@ We have noted with interest 
the item appearing in Talk of the 
Industry in May referring to hollow 
or box construction. Can you give 
us the address of the foundry con 
cerned? 

E. A. Woopwakp, Librarian 

Hadfields Ltd 

Shefheld, England 


Write to H. H. Harris, Director, 
Castings Potentials Project, Alloy 
Engineering & Casting Co., Cham- 
paign, I1l—Editor. 


tear sheets gladly sent 


@ It is possible to obtain two sets 
of tear sheets on the article starting 
on page 90 of the June issue, “Start 
Duplex Malleable Controls with 
Raw Material” by L. E. Emery? 

D. Tamor, Chf. Met 

American Chain & Cable Co 

Reading, Pa 


@ 1 would appreciate receiving a 
reprint of “Titanium Casting Met 
allurgy and Production Tech 
niques” by D. I. Sinizer and C. M 
Adams, Jr., which appeared in the 
June issue. 

R. F. Martone, Res. Met 

Rem-Cru Titanium, Inc 

Midland, Pa 


@ Please send six tear sheets of the 
Foundry Facts article on horizontal 








gating systems by John G. Kura 
from the May issue 
R. F. Meaper, dry. Supt 
Whitin Machine Works 
Whitinsville, Mass 


B One of our engineers is inte 
ested in “Foundry Noise and Its 
Control” by H. T. Walworth pub 
lished in May 
C. 8. Ipen, Librarian 
International Harvester Co 
Chicago 


B We would like a few copies of 
“Five Ways to Desulphur e”6by 
ID). E. Parsons and S. L. Gertsman 
which you ran in June, 
KATHLEEN T. Garner,, Res 
Lib. 
Diamond Alkali Co 
Cleveland 


e We would like to secure teal sheets 
of the article “Casting Steel Pots” 
which T. R. Stanley wrote for the 
February issue of AMERICAN Foun- 
DRYMAN. 
W. J. Jenni, Prod. Manager 
Morris P: Kirk & Son, Inc 
Los Angeles 


Issue Thermocouple Data 
“Reference Tables for Thermo 


couples,” Circular 561, has just 
been issued by the National Bu 
reau of Standards. Superseding Cir 
cular 508, this volume gives ex 
panded reference tables for plati 
num-platinum-10-per cent rhodium, 
platinum-platinum-13-per cent rho 
dium, chromel-alumel, iron-con 
stantan (modified 1913), copper 
constantan, and chromel-constan 
tan thermocouples with tempera 
ture in degrees Celsius (centigrade) 
and Fahrenheit and electromotive 
force in millivolts as the arguments 
The tables are based upon the ab 
solute electrical units and the In 
ternational Temperature Scale of 
1948. 


Costs 50¢ a Copy 


Copies may be obtained by writ 
ing National Bureau of Standards, 
Government Printing Office, Wash 
ington 25, D.C., at 50¢ a copy. For 
eign remittances must be in U.S 





Remember... 


Famous CORNELL 


Aluminum and Brass Flux 


Mokes metal pure and clean 

Permits use of more scrap without danger of dirt, 
porous places or spongy spots, due to dirty metal 
Thinner, yet stronger sections can be poured 
Metal does not cling to the dross as readily 
Crucible or furnace linings are kept clean and 
preserved 

Cleanses molten brass even when the dirtiest 
brass turnings or sweepings are used 


* Saves considerable tin and other metals 


Forms a perfect covering over the metal during 
melting, prevents oxidation and reduces obnox 
ious gases to o great extent 


Write for Bulletin 46-A 


Famous CORNELL riux 


is NOT just another 
Foundry Flux.... 


Famous Cornell Flux is a seientif 
ically prepared mixture of high 
grade fluorspar and other materials 
which cause a chemical reaction in 
molten iron, This reaction causes a 
tremendous increase in the amount of 
slag due to the cleansing of the iron 
that floats and flows off. Metal i 
cleaner, sulphur is greatly reduced 
Famous Cornell Flux is made in 
scored brick form. With each ton 
charge of iron, you simply toss one 
brick into the cupola. For charge 
less or more than a@ ton, just break 


off a proportionate number of scored 





Ue CLEVELAND FLUX Goenpaxy 


sections, [t's that easy and it's that 
economical, Only a tew cents per ton 


of metal 


You'll find that Famous Cornell Flax 
consistently helps give you castings 
that are easier to machine and have 
yreater tensile strength throughout 
Without obligation, we will send an 
experienced Cornell Flux sales engi 
neer to your foundry to discuss ways 
and means to Hmniprove the compost 
tion of your gray iron, brass and 
iluminum casting Call today of 
write for Bulletin 46-1 


1026-40 MAIN AVENUE, N.W. «+ CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes —Since 1918 


exchange and should include an 
additional one-third of the publi 
cation price to cover mailing costs 
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Metal Repair Compound 


Metalset A201 is epoxy resin com 
pounded with aluminum and other in 
gredients to form a thixotopic paste, 
ideal for building up or filling metal 
surfaces, Machines to a high luster 
and to a feather edge; can be drilled 
and tapped, Is particularly useful for 
thick applications since it has good 
dimensional stability. There is no sol 
vent in A201, hence ..0 evaporation to 
cause shrinkage and cracking, Curing 
is result of polymerization, Smooth-On 
Mig. Co 
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X-Weld Chain 


Fourleg cling of %-in. x-weld chain 
handles this 85,000-lb casting safely 
and efhciently, The exposed lugs in 
each link prevent kinking and bend 
ing, and provide a joint that is strong 
er than the link itself, There is very 
little denting or burring from rough 
castings. X-weld chain of type $21 


stainless steel will not scale until 1500 
F is approached; a super stainless stecl 
chain withstands 1800 F, Both stand 
up under acids normally used in pick 
ling. Chain sizes range from 4-in, to 
\ins with working load limits from 
S250 to 28,000 Ib 
Cable Co., Ine 


imerican Chain 


For more racts, crore No, 2 p, 81-82 


products 
and processes 


Synthetic Mullite Refractory 


Crystalite bricks are superior to two 
competing brands of premium mullite 
refractories when heated to $330 F 
and held for 4 hr. Preliminary in 
stallations of this new refractory show 
improvements in operating life as high 
as 250 per cent. Several grades of Crys 
talite, an improved synthetic mullite 
refractory, available in the form of 
bricks, special shapes, and ramming 
mixes, are described in Bulletin CR-11 
Richard C, Remmey Son Co. 
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Sound Analyzer 


With industry becoming more alert to 
the necessity for sound control, both 
in its products and in its plants, sound 
measurement and analysis have been 
simplified by the recently developed 
Third Octave Spectrum Analyzer Mod 
el B L-2109. The instrument, through 
the use of a narrow frequency band 
analysis, provides physical measure 
ment data that is easily correlated to 
subjective tests for loudness of sound 
or the intensity of vibration, Unit 
works in the range of frequencies from 
55 to 19,000 cycles per second. Brush 
Electronics Co 
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Furnace Atmoshere Controller 


Carbotrol, new, dew point controller, 
automatically controls carbon poten 
tial of furnace atmospheres produced 
by endothermic gas cracking genera 
tors. Heat treater merely sets instru 
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ment for carbon content of metal be 
ing treated and Carbotrol keeps pro 
tective atmosphere in equilibrium with 
metal, Automatic adjustment of gen 
erator takes care of varying analyses 
of raw gas supply. Operating on 115 
and 20-150 Ib air, the instrument con 
trols carbon potential to 0.30 to 1.5 
per cent carbon and the dew point 
from +70 F to 5 F. Lindberg En 


gineering Co 
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Fast Sketching Method 


Sketch-Easy is a time-saving drawing 
method adapted to in-plant training 
A few hours with a kit enables per 
sons with no previous drawing experi 
ence to lay out three dimensional idea 
and shop fabrication sketches in one 
third the time normally taken by con 
ventional methods. Technical Service 
Tiv., Northrop Aeronautical Institute 
Ine 
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Shell Core Blower 


Model SCB-2 produces 10-lb cores 
easily in core boxes up to 9 ,x Ox 1] 
in. in size, at up to 120 cycles per hour 
Only air pressure and gas for the cur 
ing oven are needed. Designed for two 
core boxes, one can be used with no 
complications. One shell core is cur 
ing while operator removes cores, and 
blows and drains core box at other 
station. Different cores can be made at 
the Same time il box measurements 
are similar. Shell Process, Ine 
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Dust-Tight Solenoid Valves 


Manufacturer of Quick-As-‘Wink au 
and hydraulic control valves, has im 
proved its O-type solenoid valves by 
changes that are said to effectively pro 
tect all operating parts from the en 
trance of dust and grit. A sintered 
bronze filter is now provided in the 
breather hole of the spring cap. This 
permits air to pass through the filter in 


Mobile Fume Control System 


Hawley Fume Control System for collecting toxic and non-toxic fumes 
at their source consists of a sheet metal hood suspended from a non- 
inflamable flexible duct, directly above the ladle or crucible throughout 
pouring, above other processes giving off fumes. The flexible duct is sus- 
pended from a mobile transition box which runs on a track mounted on 
top of an exhaust duct. Fumes enter the exhaust duct at whatever point 
the mobile transition box happens to be. The system can be integrated 
readily with mechanical pouring equipment. The Hawley System is said 
to greatly reduce health hazard and to reduce plant heat loss since it 
operates with only 2500 cfm. Described in illustrated Bulletin 555. Martin 


Equipment Co. 
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either direction, but prevents the en 
trance of dust or grit. A sleeve, sealed 
with “O” rings at two places, prevents 
dust from entering the area where the 
solenoid armature contacts the valve 
plunger. The top half of the newly di 
signed two-piece cover fits tightly over 
the bottom half of the covers protect 
ing the solenoid from dust, oil, grit and 
foreign particles, even those blown 
around during cleaning up operations 
C. B. Hunt & Sons, Ine 
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Flexible Shaft Machine 


Model M50 multi-speed, low pedestal 
type exible shaft machine was found 
by one foundry to be the best way to 
remove fins from the inside of small 
diameter cast iron fittings. Operator 
experienced almost no fatigue, with a 
214-in. wheel at 3450 rpm with this 


4%, hp machine. Can also operate at 
1150, 2100, and 5750 rpm by easily 
changing an eccentric countershatt 
motors may also be 1, Il4, 2, or 3 hp 
Belt and pulleys completely guarded 
The 6ft flexible shaft can handl 
grinding and buffing wheels, sanding 
discs and drums, wire brushes, and 


drills. Stow Manufacturing Co 
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Quality Control Slide Rule 


Qualitrule, new circular slide rule, ts 
an aid in applied statistics, particular 
ly industrial quality control. It pre 
sents, in one setting, the upper (2-200 
units) and lower (0-50 units) limits 
for the number of defectives to be ex 
pected ina sample size from 2 to 1000 
provided the sample is taken at ran 
dom from a much larger “population 


having a certain over-all average per 


Mame te founduy suparintind onda : 


conditions —Roala tha Gea pQaco te 















ee) dap . 

CPrictionaon Corporaliion 
AlO S. Manion St +- Gale Puuk a, DWimnoirn 
Edco Dowmatal Botlom Bounds - Edco Olurmimuim Ingot- 
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COLEMAN TOWER OVENS 





provide all these major advantages 


> INCREASE PRODUCTIVITY 


Savings through consistent, de- 
pendable production of per- 
fectly baked cores; eliminat- 
ing rejects, makeovers and 
casting losses due to improper 
core baking. 


) SAVE space 


Vertical design permits saving 
of approximately 75% of floor 
space over batch ovens of 
the same capacity, Cores are 
"smoked -off" and cooled be- 
fore leaving unloading station. 


) REDUCE MAINTENANCE 


Heavy duty construction for 
continuous, dependable per- 
formance and economical op- 
eration reduces maintenance 
cost to a minimum. 





Patented Open Center permits close, efficient 
grovping of coremakers around the oven... 
results in increased coremaker productivity. 


Coleman Tower Ovens are the most widely used continuous core baking ovens 
in the foundry industry, They have brought the advantages of mechanization to 
large and small foundries and have made important cost reductions. Why not 
find out whether Coleman Tower Ovens can bring the same savings to you? 
Our engineers are available without obligation to make practical recommenda- 
tions fer your particular requirements...call or write today ! 


WRITE FOR BULLETIN 54 


THE FOUNDRY EQUIPMENT COMPANY 


18625 COLUMBUS ROAD 


WORLD'S OLDEST AND LARGEST FOUNDRY OVEN SPECIALISTS 








Coleman Tower ovens use only 25% of floor space 
required by batch type ovens of same capacity 





3.way loading feature increases ac- 
cessibility 300% over ordinary vertical 
oven designs. 


CLEVELAND 13, OHIO 
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D Save TIME 


Cores of widely different sizes 
ond shopes can be handled 
at the same time, all baked 
with consistent uniformity. 
Trucks, racks and money- 
wasting handling methods are 


eliminated. 


) SAVE BINDER 


Proper core baking atmos- 
phere and uniform tempera- 
ture provide sizeable savings 
in conventional or high speed 
binders 


> SAVE FueL 


The recovered heat is used 
over again, thus yielding im- 
portant fuel saving. The most 
economical fuel available to 
you can be conveniently used. 





Recuperative cooling system “smokes-off” 
and cools the cores before they reach 
unload station. 


A COMPLETE RANGE OF 
TYPES AND SIZES 


for every core baking and 
mold drying requirement: 
Tower Ovens * Horizontal Conveyor Ovens 
Cer-Type Core Ovens * Car-Type Mold Ovens 
Transrack Ovens * Railing Drawer Ovens 
Portable Core Ovens * Portable Mold Dryers 
Dielectric Core Ovens 


iin 
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cent defective (0.3-20 per cent). All 
figures are read directly without in 
termediate Computation Numerical re 
lations are based on rigorous proba 
bility equations rather than on several 
approximation formulas now widely 
used. All scales in contrasting colors 
appear on one side of the 7-in. diam 
imerican Hydro 


plastic computer 


math Corp 
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Packaged Dust Collector 


Centri-Merge packaged dust collector 
unit, designed especially for pouring 
and shakeout stations, has a built-in 
reservoir that permits recycling wa 
ter, minimizing make-up water. The 
fresh water fill manifold is equipped 





with a solenoid valve to insure eco 
nomic operation at maximum efhai n 
cy. Attached adjustable hood (readily 
removed for cleaning) collects hazard 
ous fumes and dust without interfer 
ing with overhead crane. Schmieg In 


dustries, Inc. 
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Portable Potentiometer 


Ihe Wheelco Portable Potentiometer 
is capable of providing extreme accu 
racy in checking installations of tem 
perature measurement and control in 
struments, both in the laboratory and 
shop. Unit is readable to 0.025 millo 
volts and the scale length exceeds 40 
in. Models are available with a built-in 
run-up box and calibrated rheostat for 
A built 


in thermometer is also available for 


line resistance compensation 


cold junction temperatures. Net weight 
is approximately 10 Ib. Bulletin F 
5760-1, available Barber Colman Co., 
Wheelco Instruments Du 
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Horizontal Vibrating Screen 


Straightline Vibrating Screen is espe 
cially suited for de-watering high ca 


pacity loads and sizing of material 
where headroom is limited. One vi 
brator is mounted on each side of 


screen at deck level for ease of inspec 





AN 
Ke 








Both are located at the center of 
gravity, to 
they 


plates 


tion 
vibration 
the 


assure uniform 


do not project above sicle 


Straightline screens are avail 


able in sizes from 4 by 8 ft to 6 by 20 


ft with one or two decks, Complete line 


on Data Sheet 2562. Link-Belt Co 
For MORE FACTS, CIRCLE No. 14 p. 81-82 
pH Meter 

Line-operated pH Meter Model 110 
incorporates large-size indicating me 
ter of 7-in. scale covering entire pH 
range from 0 to 14 without switching 


and without reversal of pointer travel 





Intended mainly for laboratory use but 


can be furnished portable with base 
an be used 
260: 40/60 
Accuracy is 0.02 pH unit 


Photovollt ( orp 


board and carrying cover. (¢ 
on any voltage from 80 to 
cycles AC 
Bulletin 105 available 
81-82 
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Ultrasonic Metal Cleaner 


Bendix Ultrasonic Cleaner cleans dust, 


insoluble solids, oxidation, abrasives, 


etc., from metal parts by directing 


high-frequency sound waves through 
water-soluble detergents or other sol 
surrounding the 
The energy of 


scrubs microscopically by forcing the 


vents parts to be 


cleaned “silent sound” 





































































































Delta Superkoat Wash is recommended for Steel, 
Gray Iron, Malleable and Non-Ferrous castings 


It’s easy to mix and apply uniformly to green or 


dry sand and baked surfaces by dipping, swabbing, 2. 


spraying or brushing. 


Working samples and complete literature on Delta 


Foundry Products will be sent to you on request * 


for test purposes in your own foundry. 


MANUFACTURERS OF SCIENTIFICALLY CONTROLLED 


No. 59 Pp. BI-R2 
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DELTA OIL PRODUCTS CO. 
























NOTE THESE IMPORTANT ADVANTAGES OF 


DELTA SUPERKOAT WASH: 
NO PRECIPITATION OR SETTLING — 
When thoroughly mixed, 
pension indefinitely 


EASY TO APPLY — 


It can be dipped, swabbed 


wash will stay in sus 


brushed or sprayed on 


green or dry sand and baked surfaces 


. RAPID, DEEP PENETRATION & EXCELLENT ADHESION 


Quickly anchors itself 5 to 7 grains deep in sand 


surfaces 
NON-REACTIVE LOW GAS -— 
Will not react or produce gas in contact with 


molten metal 


. REDUCED CLEANING COSTS -— 


Cast surfaces are smoother and castings are cleaner 


. WL NOT FLAKE — 


When completely dried, the wash is thoroughly 


bonded to the sand surfaces 


» HIGHLY REFRACTORY — 


Has an unusually high fusion point 


. ELIMINATES SAND FUSION AND BURN-IN — 


Flowing metal will not crack or rupture wash 


during pouring 


. ECONOMICAL TO USE — 


Covers a greater surface area at a lower cost per 
pound of wash 


WISCONSIN 


FOUNDRY PRODUCTS 
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...they’re ready and 
able to serve you. 


If you are looking for a reliable source for lathe 
work, milling and shaper work or non-ferrous cast- 
ings (finish-machined or not) the chances are that 
City Pattern Foundry & Machine Company can fill 
the bill for you. 


Each of these 


We will welcome the cppertuaity to he 
you more detailed 


you drop us a line or 
requirements? — 





PHONE TR-4 








LATHE DEPT. 


FOUNDRY 


e DETROIT 


WX 


FOUNDRY DEPT. 





MILLING DEPT. i 





OUR NEW BROCHURE 


Our colorful new brochure details our complete 
facilities for pattern work, foundry work and 
precision machining. Each department is com- 
pletely illustrated with over forty recent illus- 
trations. Your request will bring one to you 
promptly and without charge. 









AND MACHINE CO 
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cleaning solution to cavitate or “‘¢ 
boil ultrasonic energy bomba 


parts from ev 


y direction penetrat 
interstices and 


blind hole ind the like. Minute 


cTEVICES scouring 


plosions caused b thie cavitation 
tually blast loose contamination. f 
chure describe techniques ind cle 


ing service laboratory. Pioneer-Cen 


Di Bendix Aviation Cort 
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4-Wheel Drive Tractor Shovel 


Model HO four-wheel-drive Payloa 


tractor-shovel | i capacit ot 
vd It 3 imilar ou tviin ind 
ward tppe 1Aanice to the | ind ! 
d models Hi nd HH recently 





jtroduced QOutstandin features 
clude new standard of safety and : 
Hbality \lso new is complete pow 


iShilt transmission that eliminates st 
ior slowing down for shifting in eitl 
lflorward or reverse Frank G. How 
Co 
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Crane Runway Control 


Developed primarily as a safety devi 
i new control system for crane runw: 
permits workers to attend to a disabl 
crane without danger from ott 
cranes approaching on the same mr 
way. System automatically gives wal 
ing of the ipproach or shuts off t 
movement of an oncoming crane. I 
tance at which the warning or shut 
ction is effective is adjustable fre 
one to twenty tt with the proper s 
ting made at time of installation. A 
ditional literature is available Fem 
Ine 
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Fool-Proof Arc Time Totalizer 


Arc Time lTotalizer registers time 

irc-current is in use and operates wi 
in accuracy never before attained d 
to simple no-moving-parts constr 
mon \ particular sdvantage is th 


Continued on page 15 


FOR MORE FACTS, CIRCLE No. 60 P. 81 





ivitate or “cold 
rgy bombards 
ion, penetrating 
5, scouring out 
ke. Minute im 
cavitation ac 
imination. Bro 
jues and clean 
Pioneer-Central 


: orp 


No. 16 Pp. 81-82 


Shovel 


drive Payloader 
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a safety device, 
Y crane runways 
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r from other 
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ing crane. Dis 
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the proper set 
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SKILLED, ADEQUATE, VERSATILE work force for all industry is the goal of the 
U.S. Bureau of Apprenticeship we were told at the first meeting of 
its kind in Washington, D.C., July 20. Castings industry was 
selected for this first meeting on manpower because its products 
are basic to all other industries. Basis for a survey was 
developed to determine what skills foundries want in their 
workers, how many workers they need, and what training techniques 
have been most effective. 













CO,-WATER GLASS-bonded cores work fine in permanent molds, Walter Klayer, 
works manager, Aluminum Industries, Inc., reports. A 7-lb. 
@luminum automotive casting formerly made with a 4-lb conventional 
core had to be vented carefully to avoid core blows. Now the 
cores are blown, given a 4 or 5S-sec shot of CO, while still in 
the box (eliminates driers), then are ready for immediate use 

in the permanent mold. 











HOW MUCH WILL YOU SAVE, we asked several foundrymen at a recent meeting, 
if you reduce your scrap loss 1 per cent? $90,000 a year a 
representative of a large malleable foundry said. Reducing scrap 
in a gray iron foundry from 12 to 9 per cent made the difference 
between a $12,000 loss and a $30,000 profit, a consultant 
reported. Anyone doubt that a scrap reduction program is valuable 
from a dollar standpoint as well as the public relations advantage 

of casting dependability? 











NATIONAL CASTINGS COUNCIL elections at the group's annual meeting July 15 
put Wm. L. Leopold, Northern Bronze Corp., in the president's 
chair. He is also president of the Non-Ferrous Founders’ Society. 
New NCC vice-president is Bruce L. Simpson, National Engineering 

Co., president of the American Foundrymen's Society. 









WATER HAS SUBSTITUTED for molten metal in gating studies sponsored by the 
American Foundrymen’s Society. Some researchers in fluidity have 
even run supersaturated solutions through refrigerated glass tubes 
to try to duplicate the effect of solidification on flow. But 
Cal Chambers, president of Texas Foundries, is believed to be one 
of the few (maybe the only one) who has used water to train 
pourers. Here's how it happened. When the foundry was started 

in Lufkin less than two decades ago, skilled foundry workers 

didn't exist in the area. Molten metal, sparks, and fumes 

disturbed the green workers so much they dropped their ladles and 
the few experienced hands, including Col. Chambers, finished off 
the first heat. The rest of the week, pourers-to-be practiced 
catching, carrying, and pouring steaming hot water as it came out 
of a hose at the taphole--simulating virtually everything but 

the sparks. 



















SHORT CUTS and design simplifications that save thousands of dollars come up 
when engineers ask patternmakers and shop supervisors for ideas. 
Yet, writes H. E. Grant, professor of engineering drawing, 
Washington University, in *Reducing Costs in the Drafting Room* 
(Product Engineer tng, June 1955) he is amazed to learn from many 
plants he has visited that neither head patternmaker nor the 


shop supervisors were consulted on new designs developed in the 
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PROTECTIVE COATING for mor alloys developed by the National Bureau of Cr 
St. po 


CcOsTs YOU 


FOUNDRY FACILITY SURVEY in which the Copper Div. of BDSA is surveying brass 


























continued fi 


engineering department. It's an old story to foundrymen who are 
now beating designers at their own game »y catching designs at the 
Graving board stage and showing how castings can do the job See a 
better. Or they redesign non-cast parts already in production so roving 
they can be made as castings. Sells a lot of castings, creates rere sey 
new foundry business, and teaches designers to think of castings is ae 
more often in the future. pal nclige: 


talizes the ti 


current leak 


a spec ihed 


is in opel i! 


is. eritially more economical than other anodizing 

processes used while providing equivalent protection against FOR MORE FA 

t-spray corrosion. Using low-voltage (10-12 v) alternating 
instead of direct current, the new process causes a coating to a 
form on both electrodes. Bath contains, besides water, only Positive-Rak 
sodium or potassium hydroxide and the corresponding chromate. Lenox Hook 
Current of 80 to 140 amp/sqft through bath for 20-40 minutes, at with positive 
150-170 FF, forms coating 1-2 mils thick. Coating is smooth and ed for cut 
gray-green but not as uniform in appearance as the HAE or acid wood, and | 
chromate coatings. If anodized panels are bent or flexed, coating teeth “hook 
cracks on tension side, chips or shatters on compression side. greater ease 


VERY LITTLE but it's worth a great deal to the industry--the 
safety, hygiene, and air pollution control program the American 
F ‘s Society carries on for the castings industry, that 
is. Ken Smith, Caterpillar Tractor Co., Peoria, Ill., 
vice-chairman of the committee directing the work, estimates that 
the value of travel cost and salaries of committee members 
exceeds $1000 per meeting. Participating foundries and 
equipment manufacturers are investing over $20,000 annually on 
eee * Sa @lone to make the foundry a better place in 

ch to work. 





ii. 
Jr., deputy director of the division, what facilities are Convemione: 


and bronze foundries will determine, according to Wm. A. Meissner, 
available for production of military, AEC, and other rated orders. ns aco 
May assist in placing contracts in event of all-out mobilization Scientia 
too. Other uses of the information: tax amortization cases and aide Sena he 
government loans. Information being requested includes type of prey ka + 
castings which may be produced, production capacity, location of a 
facility, and type of materials consumed. 


from 2 to 6 te 
and 500-ft coi 


welded. Ame) 


IRON WHISKERS with measured tensile strengths approaching the predicted 










theoretical value of 1,000,000 psi have been produced by FOR MORE FAC 

West ouse researchers. They're making pure, perfect crystals 

up to 2 in. long and 0.001 in. thick by treating highly purified 

FeCl, with hydrogen at 1100 F. HCl forms and the billions of Positive Cont 

unattached iron atoms migrate together to form perfectly square 
cross section) long slivers. In the absence of sufficient pure 
ron slivers, and an economical way to convert them to castings, in the Gilmo 

ferrous foundrymen will probably continue to produce “impure* air blow gun « 

iron castings in which desired properties are achieved by alloying wide-range fles 

and heat treating. 


Pistol grip, po 


| 
A 
NEW ORDERS have been generally upward since the last quarter of ac 
1954. Rate at which new orders were coming in turned down ‘)/ 
after May 1955 and sales reached their peak in July of that year, ; 
the National Association of Manufacturers points out. In the 

ensuing period new orders were behind current sales as industry 

lived off an accumulation of orders piled up in the past. After 

January 1954 new orders turned up while sales continued downward 

to a low in October 1954. Since then both sales and new orders 

have been generally upward with new orders providing a stimlus 

to future activity by exceeding the volume of current sales. phyr to 


mith 
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ontinued from page 12 


urrent leakage, or any current below 
1 specifed amount, will not register 
m the clock. Completely free of main 
enance once installed. Model 146 to 
alizes only the time ar 


are current } 
s in use; Model 150, in addition, to 
ilizes the time the welding generator 
$s in operation. Exline Engineering 


0 
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ositive-Rake Band Saw Blades 


enox Hook-Tooth band saw black 
vith positive rake teeth is recommend 
d for cutting non-ferrous metals 
yvood, and plastics. Forward inclined 
eeth “hook” into the work to cut with 
reater ease and at higher feeds than 





| BUY SCHNEIBLE EQUIPMENT 


| FOR BETTER DUST CONTROL! 


| 
| 
| 


om 2 to 6 teeth per in., in 100-, 250 ) 





mventional zero-rake teeth. The new 


The smaller fourdries — too, are users of 
Schneible Dust Control Equipment. Like the 


lade also features rounded gullets for 





| 
aximum chip clearance. Teeth are 
ame-hardened to 3-65 Rockwell (¢ 
lade back is 25-30 Rockwell C. Blades 
re available in 1% to | in. widths 


large production foundries, they have found 
Schneible has the experience and the equipment 
nd 500-ft coils or cut to length and best suited for all foundry dust control. 
elded, American Saw & Mfg. Co 





. The Schneible line of Multi-Wash Collectors, 
OR MORE FACTS, CIRCLE o. 20 Pp. B1-82 ; 
‘ Uni-flo Shakeout Hoods, Cupola Collectors and 


auxiliary units has been designed with all types 


ositive Control Air Blow Gun . : 
and sizes of foundries in mind. 


istol-grip, positive-control mechanism 
» the Gilmour Hosemaster No. 482 If you are considering any dust control equip- 
ir blow gun offers a continuous scale i 

ment be sure to include a quotation from 
ide-range flexibility of force from gen 


=i At ’ = 


Schneible. You'll be offered equipment that suits 
your requirements at a price that is within your 


budget. 





Centact the local Schneible representative or 


write or phone direct for detailed information. 


CLAUDE B. SCHNEIBLE COMPANY 
P. O. Box 81, North End Station « Detroit 2, Michigan 


plyr to raging torrent of air. Ex 
PRODUCTS 

Multi-Wash Collectors + Uni-Fle Standard Hoods + Uni-Fle 

Compensating Hoods + Uni-Fle Fractionating Heeds + Water 

Curtain Cupola Collectors * Ductwork + Velecitvep * Dust 

Cable Address: CBSCO Senerctors * Entrainment Seperaters * Settling end De- 

European Licensee: Elex 5. A., Zurich, Switzerland watering Tanks * “Weer Proof” Centrifuge! Slurry Pumps 


usive ring lock at rear of nozzle per 
its holding any air pressure indeh 
telly. Gilmour Manutlacturin Lo 
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Control the three fundamental physical 
properties of foundry molding sands 
(Moisture, Permeability and Strength) . 
Reduce scrap losses and improve the 
quality of castings produced in any 
foundry with the help of Dietert-Detroit 
Sand Control Equipment. 


REFERENCE—"“‘Tools for Control” 
published by the 
Harry W. Dietert Co. 
Copies available upon request. 
WRITE FOR ADDITIONAL INFORMATION 


HARRY W. Wei (2) : 
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Non-Ferrous Furnaces 


Bulletin 104 says there is a Hausfeld 
furnace for every non-ferrous melting 
problem. Styles 180-G'T to 693-GT take 
crucibles from No. 40 to No. 10,000 
with red brass capacities of 120 to 3000 
lb. Drawings and dimensions are giv 
en. Flexibility is built in with improve 
ments such as roller bearings, adjust 
able swing top arrangement, refrac 
tory-lined slag hole door and frame, 
and improved burner. Furnace con 
struction, fuel types, and fuel consump 
tion are discussed. Campbell-Hausfeld 
Co, 
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V-Belt Catalog 


Complete line of Maurey Mor-Grip 
fractional horsepower and heavy duty 
multiple V-drive belts is described in 
new 24-page catalog. Multiple line con 
sists of super, steel cable, open end, 
and hexagon V-belts as well as V-link 
belting. Construction and applications 
of each type of V-belt is described 
Maurey Mfg. Corp 
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Hydro-Finish 


Hydro-Finish is a modified form of 
impact blasting using an abrasive sus 
pended in a liquid which is delivered 
to the blasting nozzle by either suction 
or circulating pump. There is no lim 
it to the fineness of the particle which 
may be used, therefore no limit to the 
fineness of finish obtained. Description 
of this operation and of four blast cabi 
nets and their specifications are given 
in Bulletin 1403. Pangborn Corp 
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Pan Conveyors 


Bulletin $255 explains how the Sim 
plicity Series 32 balanced pan conveyor 
operates, how advantages are gained 
by use of rear drive, and what meth 
ods of suspension are made possible 





the asking 


by these designs. Three drive assem 
blies are pictured and described, and 
their use with conventional or bal 
anced pan conveyors i8 explained. S¢ 
ries 32 conveyors can be equipped with 
grizzly decks, side extensions, double 
carrying surfaces, screen cloth, or per 
forated plate Simplicity Engineering 
Lo 
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Simplified Drafting 


56-page booklet, “Simplified Drafting,’ 
presents in clever, dramatic manner 11 
common sense rules for simplifying 
drafting practices. Through medium of 
sample drawings of engineered parts 
and assemblies, the 11 rules—from the 
use of word descriptions for simple 


simplified 
drafting 
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methods (like styles) change with the limes 


parts -to- making free-hand drawings 
wherever possible—are illustrated and 
a straightforward comparison made be 
tween traditional and simplified meth 
ods, Simplified drafting methods make 
it possible to cut, by 40-50 per cent 
time to complete a given volume of 
work. American Machine & Foundry 
Lo 
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Arc Furnaces and Hot Topping 


The Indirect Arc Electric Furnace De 


velopment and Application” is the fea 











ture article of the June-July issue of 
Carbon and Graphite News. Listed are 









13 advantages of these furnaces along 
with applications to ferrous and non 
ferrous melting and investment cast 
ing. Another article deals with reduc 









ing crop losses with electric arc hot 
topping National Carbon Co., Div. of 
Union Carbide & Carbon ¢ orp 
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Sand Bin Flow Persuader 



















Restricted, interrupted, or irregular 
flow from sand bins and hoppers is 
solved with PneuBin. Bulletin shows 
how strategic placement of these pneu 
matic, diaphragm panels in bins, and 
pulsations of compressed air cause ma 
terial to flow without arching or fun 
neling. PneuBin operates quietly, ends 
repairs to battered bin walls, is easily 
installed, reasonably priced and eco 
nomical to operate, is dependable, and 
easily controlled, eliminates poking 
down, and allows dust tight tops on 
bins. Gerotor May Corp 
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Quality Gray Iron Casting 










12-page booklet tells how a group of 
foundries producing gray iron castings 
are able to put out a superior prod 
uct They have replaced obsolete 
equipment, added mechanized equip 
ment, and more efhcient handling 













methods for reduced costs and faster 
production, They have 22 individual 
control points in the production of 
castings. Know-how is shown in their 
approach to gating and risering to pro 
duce sound castings efhciently. Reece 
melt. 
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Portable Moisture Tester 32 pages; 92 pictures and sketches 





True reading of free moisture content 











of sands, clays, and other materials f aw ' f 
\ { A y . . . 

used in the foundry can be determined | -— re . : . ” 
in 40 sec with the Speedy Moisture { } ye x / Ou ¢ On iy | 1 | ] Is ri¢ | il I eS 
Tester described in Bulletin AL-36. It * SVAN % 1) soem 2) 
is portable, requiring no special set-up 7 | \! i Wal | Lai,\ 
or electrical connections, and is not ¥ \ | \\ 0 “ 1p An evening with this interesting booklet will bring you the 
affected by vibration or being set up mnie Lr SAV As fascinating story of alloys and what they do for today's better 
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Street, New York 17. N. Y. In Canada: Flectro Metallurgical 
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Melting and Holding Pots 










A 
Refax pots are used for melting and \ 
holding applications in aluminum For MORE FACTS, Cincee No. 63 Pp. 81-82 “S 
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ABRASIVES 


Have Paulie! 


Conventional chilled iron abrasives break down rapidly , Lh 
cause high maintenance costs ee ; annealed iron abrasives 
don't have the cutting efficiency, tend to leave graphite de- 


posits B, . The choice is determined by the side of the 
abrasive fence you are on ny ; your own blastcleaning 
requirements are the deciding factor. But here's a point: Con- 


trolied T “chilled” and Permabrasive “annealed” shot and grit 


> 
 ] 


are engineered * to overcome the respective disadvan- 
tages of chilled iron and annealed iron abrasives. If you must 
use chilled iron abrasives, Controlled “T" cleans as fast as any 


chilled iron abrasive  Y , yet lasts far longer, is easier on 





equipment. If you can use annealed iron abrasives, Perma- 
brasive cleans fast, leaves a clean surface Ss and is 


the most durable of all annealed iron abrasives. We'll guar- 


i 
antee a savings® in writing Si 


produce the guaranteed savings if we fail. 





, and give you a check to 





*10% in the case of Permabrasive 
15% in the case of Controlled T 


produced by 
THE NATIONAL METAL ABRASIVE COMPANY 

Cleveland, Ohio 
THE WESTERN METAL ABRASIVES COMPANY 


Chicago Heights, Illinois 
SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 





eS a 


CHICAGO « OETROIT © CINCINNATI © GT, LOUIS * NEW YORK 


CLEVELAND © PHILADELPHIA © PITTSBURGH © INDIANAPOLIS 
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foundries and die-casting operations 
where high quality, low alloy, nickel 
chromium cast iron retards oxidation 
and solution attack. Have increased 
toughness and durability without sac 
rificing machinability. Bulletin lists di 
mensions and capacities for holding 
pots, ulting pots with pouring spouts, 
bottom drain pots, and special shape 
pots. In addition die-casting goose 
necks, ingot molds for non-ferrous met 
als, and utility castings are described 
ICF Industries, Inc 
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Molding Machine 


Specifications of Type B.T. pneumatic 
jolt, squeeze, turnover, and pattern 
draw molding machine are given in 
I4-page booklet. Special features in 
clude absence of flask clamping, jolt 
timer, quick mold removal, protection 
from sand with built-in air filters, sim 
ple foundations, automatic lubrication, 
and cleaning ease. One model has 400 
Ib jolt capacity, 26x19-in. table, 19-34 
in. clearance, 8-in, pattern draw, and 
takes flasks up to 21 in. wide. Other 
model has 1000-Ib jolt capacity, 36x28 
in. table, 30-34-in, clearance, 12 14-in 
draw, and takes up to 29 in. wide flask. 
British Moulding Machine Co., Ltd. 
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Palletizing Service Bulletin 


“Palletizing of Bulk Materials” illus 
trates typical palletizing of Hydrecon 
refractory castables, Franco and Super 
Franco Plastic firebrick and Franset, 
France and Francite High Tempera 
ture Mortars. Included is complete 
breakdown in tabular form by pack 
aged unit and arrangement per pallet 
including total drums or bags per pal 
let, and number of containers flat and 
high. J. H. France Refractories Co. 
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Sand Separators and Blenders 


Bulletin SS-54 tells how the following 
foundry problems are solved with Roy 
er sand separators and blenders: sur 
face defects, drops and pattern slides, 
blows and runouts, low permeability 
hot sand, expensive hand riddling, ex 
cessive new sand requirements, costly 
facing sand, proper grain size distri 
bution, high grinding and cleaning 
costs, Construction, operation, and ca 
pacities of this Royer line are included 
along with illustrations of applications 
to conveyor feeding, muller discharge 
tractor-shovel loading, and manual 
feeding. Royer Foundry & Machine 
Co 
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Filtering Dust Collector 


12-page Bulletin 55 offers specifications 
and descriptive details of the National 
Hydro-Filter. Covered are details on 
how the unit traps dust by impings 
ment on glass spheres, entrapment on 


bubble surfaces, and containment with 


HYDRO-FILTER 
_ bed 





in water droplets. Separating efficien 


cies, application data, construction 
and design as well as description of 
models and capacity range available 
and description of laboratory and test 
facilities are included. National Dust 
Collector Corp 
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Pyrometer Supplies 


How you can obtain closer tempera 
ture control, save time, and reduce 
costs. Better protecting tube construc 
tion increases sensitivity by closer fit 
offers greater permanence of calibra 
tion by use of best alloys, and longer 
life by extra heavy seamless construc 
tion. Time is saved by improved ther 
mocouple head design; inspection takes 
only 20 sec, replacement, 45 sec, no 
disconnecting lead wires, no bent ther 
mocouple wires. Costs are reduced by 
specializing solely on pyrometer sup 
plies which are listed in 15-page cata 
log. Arklay 8. Richards Co., Ine 
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Pickle House Equipment 


New booklet, “Equipping the Pickle 
House is ollered as a practical guice 
to ‘greater production at lower cost in 
a wide vanety of pickling operations 
More than 70 photographs illustrate 
practical applications of Monel in sling 
chains, vokes and special hooks, crates 
racks, baskets, drums and other batch 


handling accessories. A number of dia 





grams and a table of link specifica 
tions showing safe loads for Monel 
chain are also included. A final chap 
ter illustrates and describes the ma 
chining, welding, shaping and forging 
of Monel, and lists Inco’s technical 
bulletins which provide complete de 
tails on these operations, International 


Nickel Co Ine 
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Materials Handling Equipment 


Condensed catalog No. 554 containing 
50 pages of technical data, brief de 
scription and photographs of vibratory 
equipment, feeders, Conveyors, power 
tools, shaft seals, diesel pile hammers 
gasoline hammers, selenium rectifiers 
and other materials handling equip 
ment, has been published by Syntron 
( a 
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Arc Furnace Transformer 


12-page illustrated brochure GEA-6236 
is a comprehensive guide to assist are 
furnace users in preparing specifica 
tions for transformers. Included are 
optional features for particular appli 
cations. Construction and operation of 
the wedge-type tap changer is de 
scribed. Weights, dimensions, and cool 
ing-water requirements for 750 to 15 
000 kva transformers are tabulated to 
gether with approximate low voltage 
values at full and reduced capacity 
and total reactance. General Electric 
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Flask Selection and Maintenance 


Factors determining flask size, cope 
depth and amount of sand, flask de 
sign and construction pin arrange 
ments, clamping determination, bush 
ing and pin tolerances, and flask bar 
ring are covered in 24-page, 4x6 book 
let How to Select and Maintain 
Foundry Flasks.” Sterling Wheelbar 


OW ( 0“ 
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New Molding Sand Conditioner 


Announcement of Liquaflour tells how 
it gives physical properties of many 
materials to molding sand. Advantages 
listed are: it is not dusty replacing 
carbon materials now used, it gives a 
strongly reducing atmosphere; castings 
peel excellently, have less penetration 
and burn-on, and fewer expansion de 
fects; rigid sand control is not neces 


sary; only '4 to | per cent Liquaflour 














Deformation 


In Brief Notes for Busy Foundrymen No. 17, the most impor- 





tant green sand properties of a sand mixture were covered 
Many verbal and written comments arrived stating that im 
portant green sand properties should not be limited to 
“four”, as there are “five”. 








It was claimed thot one of the most important green sand 
properties had been overlooked: “Deformation”. It was 
pointed out that not only “green deformation” but “hot 








deformation” were of equal importance. Deformation was 
intended as a separate subject. However, since so many 
comments and suggestions were received, it is important 
that a few comments suggested by our interested contrib 
utors be included. 


“Deformation” has been defined as a “change in a linear 
dimension of a sand mixture, which change accompanies 
a stress”. It is the property of a green sand mixture to deform 
before rupture. I[t is measured and expressed in inches per 
inch. To the practical foundryman, the amount which the 
sand deforms at ultimate green compression strength is de- 
formation. In general, “deformation” is another way of re 


porting the ceramic term “plasticity”. Volelay is high in 


“plasticity”; Panther Creek is low in “plasticity”. 














If a sand mixture has high “plasticity” the foundryman gen- 
erally states that the mixture is “fat'’, ‘strong’, “gummy”, 
“sticky”, etc. This is his verbal way of describing “high 
green deformation”. High deformation is usually defined 
as being above .020” per inch. Some steel sand mixtures 
may be above .040” per inch. If the green deformation is 
exceptionally high, the sand mixture is usually difficult to ram 
and fill pattern recesses. It is difficult for a “high green de 
formation’ sand mixture to move in any direction against 
the pattern surfaces under pressure. The foundryman may 
accuse this sand of “lacking flowability” = 























A high deformation sand mixture which resists flow and is 
“rubbery"’ may be one that encourages metal penetration 
or other surface conditions which increase cleaning corls 








Vertical side walls may “burn-in”, or “penetrate”. As ferro 
static pressure increases, metal penetration increases, if the 


mold-metal interface is soft and open 


OLCLAY BENTONITE 


NEWS LETTER No. 40 


REPORTING NEWS AND DEVELOPMENTS 

















IN THE FOUNDRY USE OF BENTONITE 


A high green deformation sand may produce soft rammed 
molds. When the metal is poured into it, the mold-metal 
interface at the vertical sidewalls of the soft mold may move 














If so, shrink cavities may result from the casting being over- 





sized and overweight. Generally, the sand is not condemned 
for this characteristic, as the metal is accused of « ausing the 
“unusual shrinks”. Usually more risers are added, or pet 
haps a chill may be located at this spot 


Many foundries have found that mixtures which produce 
high hot strengths to resist cutting and washing may pro 
mote these same defects if the sand is not rammed propariy 
around the gate area In such cases, green mold hardness 








should register the cause but the real cure lies in decreas 


ing the green deformation to allow the sand mare flowability 
Tthe ¢ 


around the gate area This prevents the metal irom cutting 
and washing as it passes through these areas 


if a pattern has many deep pockets or deep draws, normal 
hiah deformation is encouraged, us it prevents the sand trom 








packing too tightly, Volelay Bentonite and cereal are excel 
lent to increase deformation in order to aid drawing the 
pattern. Poor lifts occur when the sand packs too tightly in 
the pattern from lack of deformation 








Deformation increases rapidly with additional moisture con 
tent. Swells occur more readily us the moteture content in 





creases, Overweight castings and oversized castings may 
dey elop Mold drops tay oceur as defor mation de« rearser 
Crushes may develop with lower deformation 

The percentage of clay in a mixture varies deformation great! 
The moisture content combined with the variation of clay 
also effects deformation. In general, deformation is least 





when just sufficient clay is present to bond the sand grains 
with a low moisture content. Ax the clay and moisture are 


both decreased, deformation decreases rapidly 











Mulling has an important part in determining deformation. 





As mixing eflectiveness is improved, delormation increases 
As mulling time increases, deformation usually increases. 





Mold hardness plays an important part in deformation, Ax 


an example, an 80 mold hardness sand carries approximately 


150 more metal in the mold without serious deformation 








than a 40-mold hardness sand mixture 


Certain fines in the sand such as seacoal tends to produce an 





: sone Mon 
increase in deformation to a certain point, alter whiels the 
sand tends to become brittle or hort 





Panther Creek Southern Bentonite bonded sand mixtures are generally lower in green 





deformation than equal western bentonite bonded additions High or low deformation 





can help control sand mixtures, but choose the amount wisely. 





AMERICAN COLLOID COMPANY 


Chicago 54, Illinois « Producers of Volclay and Panther Creek Bentonite 
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helps keep 


tte awake! 


He can show you how Nugent certi- 
fied sand saves dollars . . . assures 
less core breakage and consistently 
uniform molds 


+ 


You can’t afford to let profits “go to 
sleep” because of inferior core sand. 
Foundries relying on Nugent for prime 
core sand glean the benefits of meticu- 
lous sand analysis and control and the 
resulting fine pattern definition, finish 
and freedom from defect-producing 
components, 


5 grades of kiln-dried sands available 
Nugent offers you the finest Muskegon 
dune sand — in 5 grades —: with a con- 
stant AFS certified grain analysis of 
40, 44, 49, 52 and 55. Nugent’s com- 
plete control process gives you known 
quality ... the proper balance of sand 
components to help maintain your rep- 
utation for highest casting excellence. 





A central source of prime core sand 
Complete shipping and bulk storage facilities, plus 
servicas of three maior railroads, assure fast action 
on your order. Let this convenience save you money. 


Call or write your Nugent sand-man today for samples of our different grades. 


INDIANA PRODUCTS CO. WARNER R&R. THOMPSON CO. 
Keokeme, indiena Detroit 6, Michigan 


CARPENTER GROTHERS, INC. KEENER SAND & CLAY CO. 
Milwavkee 3, Wisconsin Columbus 15, Obie 
GREAT LAKES POUNDRY SAND CO. 
Detroit 26, Michigan 





Nugent is always ready to serve you 
with graded sands for the foundry. 


THE NUGENT SAND CO., INC. 


MUSKEGON, MICHIGAN 
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is used; less temper water is needed; 
high flowability sand produces pattern 
detail finish, less ramming and more 
molds per hour, and it permits hard 
ramming too, Whitehead Brothers Co 
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Rubber Conveyor Belt Story 


“The Story of Hewitt-Robins, 1891 to 
Now” is a 24-page booklet telling how 
the company started, its products, and 
how they are distributed Except for 
tire manufacturers, Hewitt-Robins is 
the world’s largest producer of rubber 
products. It is the only organization 
making both rubber belting and ma 
chinery components for belt conveyor 
systems 
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Grinding Hints 


“Rough Grinding” is a 60-page, 5x7 
in. booklet on abrasives and bonds, 
wheel selection, floorstand grinding, 
portable grinding, finishing welds, 
swing frame grinding, wheel shapes, 
core files, rubbing blocks, wheel evalu 
ation, grinding costs, and speeds. Nor 
ton Co 
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Automatic Sand Proportioning 


Fechnical Reference 55A describes au 
tomatic proportioning of foundry sand 
and core binders and outlines the var 
ious requirements of a typical found 
ry proportioning operation. Two 
methods for meeting these require 
ments are presented. Eight photo 
graphs and two drawings of Richard 
son equipment and phases of the pro 
portioning operation are included. 
Richardson Scale Co. 
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Industrial Trucks 


Bulletin 54B lists complete range of in 
dustrial trucks, including gasoline-pow 
ered, electric platform, electric crane 
and battery-powered fork trucks. Also 
included are the Gas-O-Matic and the 
Baker Traveloader, a side-loading han 
dling and carrying truck. Illustrated 
bulletin includes tables of dimensions, 
capacities, weight, lift height, and oth 
er specifications for each model, series 
and type, Descriptions of special fea 
tures and other data to aid in proper 
selection and application, are also in 
cluded. Baker-Raulang Co. 
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Identification Stamps 


Catalog 146-A Series is a 50-page list 
ing of Matthews Industrial Marking 
Products. Shows character styles for 
stamp letters, numbers, and symbols 
and type holder styles. Inspector’s ham 
mers and special equipment are de 


scribed. Jas. H. Matthews & Co 
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Cupola Refractory Ramming Mix 


Bulletin AL-30 tells of Luxit-O, an 
acid base, high grade refractory with a 
fusion point of 3136 I prepared espe 
cially for gray iron foundry practice 
Shipped drums, 
Luxit-O gives up to 5-day service for 
8 and 16-hr heats in front slagging 
breasts. Front slagging spouts lined en 
tirely of Luxit-O have up to a 2-week 
life. It eliminates block or brick in 
cupola wells. Lining medium or large 
ladies with Luxit-O eliminates brick 
and takes only 45 min for a l-ton 
ladle; life, exceeds brick lining. Alpha 
Lux Co., Inc 


in moisture-proof 
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Sight and Eye Safety 


Sight and eye safety are portrayed in 
a 14-page booklet, “Only One Pair to 
a Customer.” Compete coverage of the 
eye, how it works, how it can be in 
jured, and what steps can be taken to 
aid recovery are presented along with a 
description of how Magic Lens tissue 
solves lens cleaning problems. Silicone 


Paper Co. of America, Inc 
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Flexible Metal Hose 


12 types of interlocking, flexible metal 
hoses are described in Bulletin 50-B 
Construction, types of metals available 
ranges of sizes, metal thickness, are in 
cluded as are complete data on diam 
eters, bending radii, weights, packings 
and fittings. Atlantic Metal Hose Co 
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Industrial Heating Facts 


“Handbook of Oven Facts” 1s 20-page 
bulletin (No. 555) covering discussion 
of heat, fuel cost comparisons, and de 
sign elements. Common formulas for 
calculating heat and oven requirements 
are included along with basic concepts 
of industrial heat processing and heat 


control. Michigan Oven Co 
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Steel Founders’ Society of America 
will move its headquarters from 920 
Midland Building, Cleveland 15, 
to 606 Terminal Tower Building, 
Cleveland 13, as of August 4, 1955 
The new quarters provide a mild 
increase in floor space with more 
convenent arrangement and im 
proved service facilities. 


P. C. Will has resigned his position 
as vice-president in charge of engi 
neering of the Hydro-Blast Corp., 
to go back to his former field of 
municipal engineering. He is now 
associated with Edwin Hancock 
Engineering Co., Chicago. 


Professor Edwin R. Shorey has re- 
tired from the Department of Min 
ing and Metallurgy, Univerity of 
Wisconsin. He has been with the 
department for 36 years and retires 
as chairman. The chairmanship 
was assumed July | by Professor 
Philip C. Rosenthal, of the same 
department. 


Vernon H. Patterson has been 
named manager of foundry sales of 
Climax Molybdenum Co., New 
York. Mr. Patterson joined the De- 


Prof. P. C. Rosenthal... chairman 


get personal 


troit Metallurgical staff of Climax 
in 1949. He will develop an organiza- 
tion of specialists in the use of 
molybdenum as an alloying material 
by foundries and will be responsible 
for the national sales of molybdenum 
to the foundry industry. His head- 
quarters will be in New York. John 
F. Robb, appointed head of steel in- 
dustry sales, will continue to make 
his headquarters in Pittsburgh 


Alexander Zeitlin has been elected 
vice-president of Birdshoro Steel 
Foundry & Machine Co., Birdsboro 
Pa., and Pittsburgh. Mr. Zeitlin will 
continue to head as president Engi- 
neering Supervision Co,, New York 
recently acquired by Birdsboro 


Lester Dean, president of Massey 
Supply Co., and Joseph Bloom, 
tired, both of Kansas City, Mo., have 
been elected to the board of direc- 
tors of Lithium Corp, of America, 


Inc. 


Ford R. Snyder was named vice 
president of Hickman, Williams & 
Co., with headquarters in Chicago 
He was recently elected a director 
of the company. H. Charles Jones 


Shorey . . retires 

















“What'sa matter with you guys — can't you 
make aluminum castings that don't leak?” 


Big “‘leakers" from little pin-holes come 

How to overcome micro and pinhole porosity? 

You'll find the answer in a helpful, 4-page article which 
tells your shop personnel how to prevent porosity as well as how 
to find the cause of the trouble 

Copies of “Producing Leak-Proof Aluminum Castings’ 
are available without obligation write to our Metallurgical 
Department 


This is only one of the research and service facilities 
offered to industry by our company. In addition to controlling 
our quality with the most modern techniques known, our 
Metallurgical staff is always at your service. They wil! be glad 
to consult with you on any problems related to non-ferrous 
metals. We can also develop and produce special alloys for any 
special requirements you may have 

For superior service in non-ferrous metals 


The George Sall Metals Co., Inc. 
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was named secretary and Rickman 

Powers was appointed treasurer. | = « a 

Jones and Powers will headquarter Gil antic castin h l nchbur Foundr 
in Cincinnati, Mr Jones was also 

elected to the board of directors re 9 


cently to succeed C, H. MeNeill, | 


who retired | 


Moving out of Radford, Va., on its way to Baldwin-Lima-Hamilton 
Corporation is one of the largest castings in current production at 
the Radford Plant of the famous Lynchburg Foundry Company. 































Weighing 26 tons and measuring 9 ft. x 612 ft. x 17 ft., this block 
of cast iron will go into service as an upright for a huge press. 


The cores used in producing this casting tip the scales at 35 tons! 
When you estimate the time, manpower, and materials involved, you 
can imagine the responsibility placed upon the core department. 


Lynchburg Foundry, whose skill is universally recognized, has found 
that LiNoIL is good insurance against faulty cores. Rigid quality 
control keeps Lino. uniform, shipment after shipment. 








Why not call your ADM Representative today — ask him to ship 


J. A, Rassentens :.Recetrcs wer. a trial drum of LINOIL to your plant. 


John A. Rassenfoss has been ap 
pointed manager of the Manufac- | 
turing Research Laboratory — of | 
American Steel Foundries and C. G. | 
Mickelson and P. J. Neff have been 


‘ppotnted assistant managers. Man 


AVAILABLE TO FOUNDRIES... 


continuous Technical Information Service 
on the latest developments from the ADM 
Sand Laboratory. Furnished in handy file 
folder form for quick reference. A request 
on your letterhead will put your name on 
our Technical information mailing list. 


ulacturing Research Laboratory is| 
1 consolidation of what was former: | 
ly known as the Research Labora-| 
tory and the Process Development 
Department, Its headquarters are | 


in Kast Chicago, Ind 


— 


@O@ 6646 6 6G . 


‘*. . 
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C. F. Mayer, Jr., .. president 


Carl F, Mayer, Jr., vice president 
and general manager of Carl Mayer 
Corp, since 1951, has been elected | | Weng 


president and treasurer, succeeding < 
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his father who died in \pril The 


new head of the frm has worked 

with his father for more than 10 

0 a eS | ON years in management, design and 
o engineering of industrial ovens and 





furnace The frm also announced 
the election of L. C. Baker as vice 

Lin ere 
— president and B,C. Boer as seer 


tary. Mr. Maver, Si belore his 
death, was a well known protes 
sional engineer and inventor in his 
held, and was the recipient ol the 
Prinks Award tn 1952 tor outstand 











ing achievement in the industrial 
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F. P. von Meyer... prod. mgr 


lr. P. von Meyer has been ippoimted 
the Manu 


product nm manager of 


facturing Las \\ i \nderson 
Cao... li Detrow., Prior to poming 
Anderson, he wa production man 
wer ol the Bearme Div., Bohn Alu 
nine Bia Corp, Detroit 





T. L. Humble Aluminum v-p 


Thomas I Ilumble lia een ) 
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Covitation Test -Seo Woter - 60 Days - 27 f.0.6. 




















® Manganese and aluminum 
bronzes differ fundamentally in 
that manganese bronze is built 
upon a brass base while aluminum 
bronze is built upon a copper base. 
Both bronzes depend for their high 
strength characteristics upon a 
phase change, a recrystallization 
somewhat similar to that of steel 
wherein pure iron, which is weak 
and ductile, is changed to steel 
which is strong and hard. The 30 
to 40 per cent zinc in manganese 
bronze, moves this product a long 
way toward the formation of the 
strong, hard, beta phase which 
strength, Small 
amounts of supplementary alloys, 


develops high 


such as iron, manganese, and alu 
minum, finish the task by raising 
the strength rapidly 


56a6(!) SAF (4) 58A0(2) 3BAE(3) 36AG(5) 38AH(6) 
05 94 04 O3 04 04 
58 52 66 58 58 60 
Bol, 44 56 34 56 32 
7 > 60 80 63 80 
7 None A 1.50 10 3.2 
7 7 40 50 1.60 36 

. z 3 52 3.3 32 
380 387 279 en 164 60 
Fig. 1. . Appearance and composition of specimens suggests... 





In the copper-aluminum alloy, 
aluminum additions under 8-1/2 
per cent produce relatively small 
changes in the strength, but above 
8-1/2 per cent, the strength and 
hardness increase steeply and reach 
the 90,000 psi levels at about 10 
to 10-1/2 per cent aluminum, In 
creasing the aluminum = content 
hardens the alloy further but at the 
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What's MEW in Aluminum Bronze? 





ALUMINUM BRONZE 


Cavitation Test-Sea Water - 60 Doys - 27 fps. 








No 33aP 75486(7) 
pete 01 03 
Nickel © 3 
Aluminum 10 10.4 
iron 4 3 
Mangonese 25 50 
Copper Bal Bal 
Corrosion 

Rote-Mdd 236 160 





75A0(9) 33AR 75Ac(8) 
: re 02 03 
5 5 5 
10 10 10.5 
39 4 2.75 
1.45 25 3.3 
Bol. Bal Ba! 
90 66 40 


Fig. 2 . . a somewhat selective process of deterioration. 


Castings of the first one-piece nickel-aluminum bronze ship 
propeller is a major achievement of the foundry industry. 


Here is the study that led up to it 


James S. Vanick/ Research Metallurgist 
International Nickel Co., Inc., New York 


expense of toughness, so that at 
12-1/2 per cent aluminum, the com 
position is relatively brittle and has 
a hardness exceeding 300 Brinell. 

As in the case of steel where 75 
per cent of the tonnage applica 
tions are accommodated by the 
tough, lower-carbon steels (0.30 to 
0.40 per cent carbon), so also most 
aluminum bronze applications split 


the composition range of 8-1/2 to 
12-1/2 per cent aluminum and set 
tle down to work at about 10-1/2 
per cent aluminum. For many ap 
plications it is now sufhciently 
strong and adequately tough to ac 
commodate the stresses and strains 
incident to casting as well as 
fabrication 

At the 10-1/2 per cent aluminum 











alloyed 


level, the 


composition 1s 


with helpful additions of iron, 
manganese, and nickel. The result 
ing complex have 
been bracketed into 


through the activities of the Amer 


compositions 


four grades 


ican Foundrymen’s Society and 
American Society for Testing Ma 
terials. Table | shows these four al 


loys and their range of mechanical 
properties 

Since composition 9D delivers 
top strength, it is natural for foun 
drymen to look upon it as the al 
loy that contains the best combina 
tion of properties. In addition to 
tensile strength and hardness, en 
gineering properties include resist 
corrosion, and wear; 


ance to heat. 


while the less commonly discussed 
proportional limit, modulus of elas 


ticity, specific gravity, etc., are ex 


Foundrymen need to revive some 
of their spirit and 
modify these alloys when necessary 


adventurous 


to meet competition from other 
materials. Modifications to compo 
sition 9D to improve its corrosion 
resistance, toughness, and propor 
tional limit, have been 


sirable. The following text will en 


found de 


deavor to map these changes and 
point out applications for which 
they 

The aluminum bronze family, as 
known to 


research 


become desirable 


it is foundrymen, has 


received attention ove 
history is too 


this 


many years, and its 


extensive to be itemized at 
time. It 
that 
ography was prepared by 
1927, 


staff at the 


will be sufficient to point 


bibli 


Jerome 


out a comprehensive 


while he was a 


Naval 


Strauss’ in 
member of the 











tremely important to the designe Gun Factory at Washington, D.« 
dealing with engineering applica Since then, the Copper and Brass 
tions Research Association, in its book, 
Table | Nominal Compositions and Properties for Aluminum Bronze Sand Castings 
(from A.S.T.M. Specification B1 48-52) 
A.S.T.M Hardness 
Elong. Brinell 
Spec No Cu Al Ni Fe Tensile Yield min 
Product B148-52 min min max max min max min max min psi min psi %/2in No 
Aluminum Bronze Grade9A 86 85 9.5 25 40 
As Cast 65,000 25,000 20 200 
Aluminum Bronze Grade9B 86 90 11.0 0.75 1.5 
As Cast 65,000 25,000 20 110 
Heat Treated 80,000 40,000 12 160 
Aluminum Bronze Grade 9C 83 10.0 11.5 05 2530 5.0 
Ro Ga canine 75,000 30,000 12 150 
Heat Treated 90,000 45000 6 190 
Aluminum Bronze Grode9D 78 100 11535305530 5.0 
As Cost : 90,000 40,000 6 190 
Heat Treated 120,000 60,000 5 200 
Fig. 3 . . Nickel-aluminum bronze hub and 3-ft blades for adjust- 
able pitch propellers for Navy mine sweepers and landing craft 


American Manganese Bronze Corp., 


Philadelphia 














Baldwin-Lima-Hamilton Corp., Philadelphia 
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Fig. 4 20-ft diameter cargo vessel propeller in nickel-aluminum 
bronze carried ornamental spangled polish after 2-yr service 
fluminum Bronze, last revised in tethlehem Steel Co Shipbuilding 


1947 additional retet 


ences 


brings 250 
under observation 
1947 


and a 


Since interest has contn 


ued number of important 


contributions have been made 


This article includes several items 


ol research from activities of the 
Bayonne Research Laboratory, In 
ternational Nickel Co. Credit for 


their development belongs to J. ‘I 
Fash, R. A. Kozlik, G. L. Lee 
F. I LaQue 
butions have been helptul are J. | 
Whitehead Metal Prod 
York, and staff mem 
Baldwin-Lima-Hamil 


and the 


and 
Others whose contri 
Fitzgibbon 
New 


bers of the 


ucts Go 


ton Corp., Philadelphia 


Table 2 


60 day Teste 


Sea Water Erosion Tests on Brass anc 


Sea Woter 3 





Analysis 
No Alloy Cw Sn Zn 


| Red Bross 663 47 48 
2 G Bronze 869 94 27 
3. Special Mn Bronze” Bal 9.772 
4 Wi-Al Bronze Bal Trace 
5 Wi-Al Bronze 60.0 


*Damage to regular maengenese bronze ranges trom 


“FY inches Penetration per Year 


Dis Bethlehem, Pa 


Erosion 
tance 
bronzes rele 
rosion resist 
ives, bronze 
ing of the 
time I his 
yatiese ofl 
immersed u 


alt water I 


Industrial 


Corrosion Resist 


application of 
smaimly on their cor 


Ate In mild coro 


insures the function 


equipment for a life 


would apply to man 
aluminum bronzes when 
i motionless tresh of 


urbulence or agitation 


ol water rapidly accelerates corro 
ion, and when agitation is suth 
cient rapid erosion oT cavita 
tion step in These accelerated 


damaging « 


maditions apply parti 


Bronze Using 5 sbmerged Rotating Wheel 


c at 77 1 per ve 





Al N 

0.9 

5.372 0 
10.0 1.96 

10.0 0 
5 4 depend 


Corrosion Rate 


My Fe pyr? 
0.061 
0.039 
0.75 0.93 0.015 
1.14 494 0.017 
10 5.0 0.005 


@ vPON seasona! temperature. et 


1955 . 25 


August 





MANGANESE BRONZES -LOAD OISPLACEMENT GRAPHS 
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Fig. € Table 5 compositions 3 to 7 are identifiable by E values. 
ularly in the case of marine pro Recent tests! in sea water showed 
pellers that marked improvements in the 
Ihe advantage of aluminum erosion resistance ol manganese 


bronzes 


bronzes over manganese 


lor propeller service was dete 


mined in sea water erosion tests 


and reported in. earlier publica 
tions (Tables and 3), The au 
thor® presented some of this earlier 
data and additional evidence ap 


pears in Beeching’s vibratory tests" 
in Table 4 


and aluminum 


expected by adjusting the nickel, 


bronzes might be 
manganese, or aluminum contents 
ol these alloys, 

The quality of the corrosion at 
tack on manganese bronzes suggest 
ed that a somewhat selective proc 
ess of deterioration might be ex 


pected, Figure | summarizes thei 


26 + modern castings ond American Foundryman 





Table 3... Sea Water Corrosion Tests on Nickel-Aluminum Bronzes 
(Arranged in order of merit) 




















Quiet Exposure Jet Tests(a) Rotating Wheel(b) 
Mo, Mddic) Max. Pit Depthid) No. Mddic) Max. Pit Depthiel§ MJ No. mdd(c) 
1 3.6 0 5 5.6 3 5 99 
6 3.6 0 6 87 5 8 138 
3 7 3 nd 6 3 134 
8 8) aa 6 nd 76 6 129 
5 13.05 45 ! nd 8.4 1 192 
(a) Jets velocity at 2 ft per sec-—water at 667 (30 C) for 30 days 
(b) Submerged rotating wheel—at 64.6F (27 C) and 27 ft per sec for 60 doys 
(c) Mdd = millig persa d per day weight loss 
(d) Pit depth in mils for 442 days 
(e) = Pit depth in mils for 30 days 
nd =not determined 
Analysis (per cent) 
No. Cu Al Ni be Mn 
1 Bal 7.5 0.02 
6 Bol 7.5 2.3 0.02 
3 Bal 7.6 2.4 0.09 
6 Bal 10.6 3.4 2.5 0.04 
5 Bo! 10.6 5.1 2.5 0.7 





composition, corrosion rate, and 
appearance. Nickel and aluminum 
decreased erosion, 


increased it. 


substantially 
while excessive zine 

Eliminating zinc as a component 
and increasing the aluminum con 
tent to 10 per cent, put the alloys 
in the aluminum bronze classifica 
tion. The appearance of aluminum 
bronze specimens, their composi 
tion, and corrosion rate values are 
shown in Fig, 2 

Aluminum bronzes, particularly 
those containing 3 to 6 per 
nickel and iron in addition to their 


cent 


quota of 10 per cent aluminum, 


had 


damage, resulting in a surface that 


substantially reduced erosion 


was smoother and more uniform 
alter exposure, 

For the time being, the improved 
corrosion rate of the high (3.3 per 
alloy 75-AC of 


Fig. 2 had to be set aside until the 


cent) manganese 


alloy could be more thoroughly 


studied from the standpoint of spe 


cific engineering properties includ 


ing its behavior in the foundry. 
The risk of encountering embrit 
tlement in these alloys due to 


an excessive quantity of the beta 
phase, required such precautions 
In the the 
cosity, “burning in” 


foundry, fluidity, vis 


and tenden 
cies of high manganese alloys in 
vited further study 

Alloy 33-AR (Fig. 2), 
within the brackets of the 
A.S.T.M. BI48 (9D) com 


position, had an extensive history 


; a compo 


sition 
standard 


of production and application. Its 


engineering properties and foun 
dry habits had 


oughly studied and, to improve its 


been more thor 
performance in these respects, the 


had 


duced close to the 9.5 per cent ley 


aluminum content been r¢ 


el. Since its resistance to cavita 
tion was six times greater than that 
of the 


manganese 


prevailing propeller-type 


bronze and since there 
was no risk of dezincification such 


as occurs In manganese bronzes, at 


Table 4. . Results of some Cavitation Erosion Tests Using the Vibratory Method 





Analyses (per cent) 


Type of 
Alloy Ni Zn Al Fe Mn Cu Other 
Admiralty Mn Bronze 
Cast 60 39 O03 O5 O03 Bol 
High- 59 21 26 1.6 1.86 Bel 0.5 Sn 
Tensile 50 10 50 10 1.0 Bal 
Brasses 34 33 27 Ww 23 Sel 
126 41 10 10 2.0 Bal 
Cast 29 53 74 286 19 Bal 
Aluminum 43 #13 866 3.8 17 Bal 
Bronzes 5.0 oF GF &.- tal 


Cast Gun Metals and Tin Bronzes of 88-10-2 and 


85-5-5-5 types 


Wt. Loss 
mg Last 
Tensile Elonga 60 min of 
Hardness Strength tion exposure 
Bhn psi % Salt Water 
156 80,300 27 18.9 
156 85,000 36 13.9 
145 86,000 18 11.2 
101 88,800 28 9.5 
175 89,500 20 8.9 
175 89,500 15 8.8 
128 79,500 27 6.3 
154 86,000 27 4.6 
169 89,900 24 4.8 
30-40,000 13-35 19-28 








tention was concentrated upon the 
production and application of this 
alloy for propellers. In addition, it 
possessed a high yield strength, am- 
ple toughness, and other desirable 
propeller properties such as har 
denability and weldability 


20% Weight Saving 


Ihe selection of 33-AR for ma 
rine service brought into design 
higher modulus of elasticity and 
lower specific gravity. These could 
be combined to produce a 20 per 
cent lighter propeller whenever the 
extra weight in existing designs was 
not needed to increase resistance to 
erosion, Some of the data support 
ing these attributes follow 

Propeller castings in smaller sizes 
had been made of the A.S.T.M 
B148 (9D) material for the past 
several years. Figure 3 illustrates 
the smaller propellers of this alloy. 
Early in 1953, the Baldwin-Lima 
Hamilton Corp. produced several 
castings of this alloy in the 20-30 
ft diameter and 20-30 ton weight 
ranges (Fig. 4). 

Inspection standards of the vari 
ous authorities governing marine 
applications, have been met in the 
case of the nickel-aluminum bronze 
alloy, and the propeller specifica 
tion of 80,000 psi minimum tensile, 
with 15 per cent minimum elonga 
tion, has been exceeded by 20 per 
cent. In the case of large propellers, 
test bars are taken from coupons 
attached to the blades and hub and 
machined to standard dimensions. 


Specs are Too Broad 


A.S.T.M. specification B148 (Ta 
ble 1) for aluminum bronze, is too 
broad to permit adequate selectivi 
ty as Compositions may vary over a 
wide range. The emphasis is upon 
tensile strength. High strength val 
ues are easily produced by increas 
ing aluminum contents which pro 


Table 5 


gressively lower the toughness of 
the alloy while increasing its hard 
ness and strength 

If this were a steel specification, 
the condition would be duplicated 
if it merely called for “steel” and 
required 80.000 pst minimum ten 
sile strength. In the case of steel, 
this requirement could be met with 
a forging steel, a die steel, a drill 
steel, or a tool steel All of them 
would have ample strength The 
forging steel, with its low carbon 
base plus alloy composition, could 
develop the high strength that is 
required, along with an ample de 
gree of ductility. The remaining 
steels could be made to possess high 
strengths and a high hardness, but 
they would register unusably low 
elongations. It is for this reason 
that specifications for steel are sep 
arated into the multiple grades now 
listed in handbooks to provide the 
designer with a material that spe 
cifically fits his needs 


Steel Does It this Way 

Some time ago, George Dreher® 
emphasized the significance of sim 
ilarly controlling the aluminum 
bronze compositions. He stated: 
“The control of these alloys to 
achieve desired results follows the 
path laid down by steel metallur 
gists in the production of their al 
loys. After all, there is no common 
sense in assuming that bronzes can 
be loosely composed when the anal 
ysis of steel must be held to 0.10 or 
0.01 per cent in order to duplicate 
results. By applying some of the 
technique of the steel makers, the 
producers of aluminum bronze 
have been able to alter that practice 
to suit their problem, and have 
come up with results analogous to 
those expected of the most ad 
vanced steel and iron castings and 
rolled products.” 

Improvement of propeller bronz 


. Comparison of Propeller-Type Manganese and Nickel-Aluminum 


Bronze Alloys 





Composition (per cent) 


No. Type Cu Al Fe Ni 
Manganese 574 1.2 0.94 
Mangonese Special 77.6 45 1.1 4.94 
Aluminum 83.0 104 3.1 2.96 
= 784 10.5 2.74 494 
r Bal 10.0 4.0 
sa Bol 100 4.0 5.0 


! 
2 
3 
4 
5 
6 
7 


79810039 50 0.47 


Yield psi Modulus of Elonga 
Tensile 0.5% Off- Elasticity tion 
psi set” x 10* FJ /2 in 
79,500 33,950 15.3 
76,300 42,400 19.0 
83,100 33,100 17.9 
83,600 38,950 18.7 
93,750 29,550 10.4 
92,500 42,500 189 
95,750 40,500 16.1 





*Figures 5 and 6 plotted for .20 per cont Offset 
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Fig. 7 


es was specially studied in connec 
tion with this work, and specified 
test values of 80,000 psi minimum 
tensile strength and 15 per cent 
elongation were set as basic re 
quirements, For design purposes, it 
was also important to know about 
the yield strength. The advantages 
that may be developed in improv 
ing the yield strength, stiffness and 
toughness of these bronzes, repre 
sent an important portion of this 


contribution 


Yield Increased 20-30% 

Figure 5 charts the strength and 
stiffness of a special manganese 
bronze composition compared with 
aA propeller type Manganese bronze 
The addition of 5 per cent nickel 
and 5 per cent aluminum, with a 
substantial reduction in the zim 
content, raised the yield strength 
and elastic modulus considerably 


Deformation measured with a Ber 


Ni-Al bronze props may be 10-20% lighter than Mn bronze 


ry strain gage while lacking the 
fine accuracy of an Lwing gage, pro 
vided a clear picture of the changes 
in yield strength and elastic modu 
lus with changes in composition 
lable 5 summarizes the tensile 
properties of some of the manga 
nese and aluminum bronzes whose 
corrosion rates are shown in Fig, | 
and ¥. Figure 6 shows that the 
nickeltree aluminum bronze (Al 
loy No. 5 of Table 5) had a modu 
lus of about 11,000,000 psi while 
the nickel-alloyed types developed 


18-19,000,000 psi I he propeller 


type manganese bronze in Fig. 5 
developed approximately 15,000, 
OOO) posi lests showed that a 20 to 
1) per cent increase in yield 
trength could be developed in alu 
minum bronzes when additions of 
» per cent nickel were made to the 
tougher and lower aluminum-con 
tent types of this alloy, Stress-strain 


curve for Alloy No ) Table » con 


August 1955 77 








taining no nickel, show a $0,000 posi 
yield strength, while its compan- 
ions No. 4 or No, 7 registered values 
close to 40,000 psi yield strength. 

\ further comparison between 
Alloys 4, 6, and 7 shows that iron 
and manganese additions may in 
crease the tensile strength without 
changing the yield strength appre 
These results provide a 
clear picture of the common effect 
of nickel increasing the stiffness and 
yield strength of copper-base alloys. 


ciably 


Compositions and properties of 
the seven alloys described in Fig. 5 
and 6 appear in Table 5. This table 
records yield strengths at 0.5 per 
cent offset, whereas Fig. 5 and 6 
show the values for 0.2 per cent 
offset; the difference is not impres 
sive, Alloy No. 7, which is pre 
ferred for propellers at this time, 
possesses an ample margin in ex 
cess of the 80,000 psi minimum ten 
sile strength and 15 per cent mini 
mum elongation specified, For test 
results upon two separately made 
I8-(¢ diameter propellers of nickel 
aluminum bronze see Table 6, 

Slow Cooling Effects 


In the earlier 
opment of the 


stages of devel 
nickel-aluminum 























Table 8 . . Properties of Cast Nicke'-Aluminum Bronze upon Slow Cooling” 
c ition ( ) Yield Reduction 
Alloy No. POEREN per Gam Condition Tensile 0.5% Ratio Elong. of Area Bhn 
Cu Al Ni Mn Fe Offset YS/TS %/2-in 
ASTM 90 78 min 10-11.5 3.0-5.5 3.5 max 3.0-5.0 As-Cast 90,000 40,000 0.45 6.0 190 
90-2 (83.5) (10) (0) (2.5) (4) As-Cast 93,750 29,350 0.31 15.0 16.2 174 
Some os 90-2, cooled to 900"F, held 4 hrs + FC to 600°F 88,750 29,850 0.34 14.0 16.3 
90-3 (78.5) (10) (5) (2.5) (4) As-Cast 92,500 42,500 0.46 13.0 13.7 187 
Same as 9D-3, cooled to 900°F, held 4 hrs + FC to 600°F 91,000 43,900 0.48 6.5 11.5 
Same as 90-3, cool for 60 hours at 20°F /hr from 1800°F to 200°F 77,250 32,600 0.42 13.5 15.9 
16 in, diam, 
Ingot 61.55 963 5.31 0.68 2.07 ingot Center— 77,500 38,000 0.51 9.5 170 
Edge— 76,800 37,200 0.50 11.0 





“Numbers in parentheses indicate nominal composition, all others are analyzed 


bronze alloy, some concern was ex 
pressed over the possibility that 
slow cooling in the mold might 
cause a deterioration of mechani 
cal properties, 

The problem of stabilizing the 
mechanical properties of alumi 
num bronzes in large sections re 
sembles the corresponding problem 
in steels, Aluminum bronzes pro 
ceed through microstructural trams 
formations that are similar to those 
that occur in quenched and tem 
pered steels. These effects in their 
basic form are related to the cool 
ing rate. To simplify the under 
standing of the problem, it is easiest 
to draw from the experience of 
more than 50 years of intensive 
study on steels and relate some ob 























Table 6, . Tests of Coupons from 18-ft Propellers ° 
From Specimens Attached to Casting 
Tensile Yield Elongation 
No Test Piece Location psi psi % 2-in, 
Specified 60,000 15 
A Hub 61,500 38,000 37.5 
A Blode 69,500 35,000 27.5 
A Blade 68,500 34,500 32.5 
6 Hub 82,000 40,000 25.0 
c) Blade 86,500 39,000 21.0 
6 Blade 686,500 38,000 25.0 
Working Specifications 
Ni Al Fe Mn Zn Pb Sn Cu 
Desired 5.0 9.5 4.0 1.5 None None None 80 
Allowed 45-55 65-105 3.0-5.5 3.0 Max 0.05 Max 0.01 Max 0.05 Max Bal 
Mechanical Properties: 65,000 TS min; 35,000 YS min; 18% Elongation min; 
some values of tensile strength have exceeded the worinkg specifications to 
reach 95,000 psi with a 20 per cent elongation level, 
Table 7 . .Etfect of Iron on Nickel-Aluminum Bronze Die Castings* 
Hardness Tensile 
Composition (per cent) V.0.H. Strength Elongation 
30 kg. Tons per cent 
us. Sebi de Fe Mn Al Cu load per sq in. 
5.01 0.34 0.49 6.26 Bol 171 35.5 18 
8.65 192 38.0 14 
9.17 220 44.3 12 
9.65 240 47.2 9 
10,07 275 49.5 9 
, 10,57 272 486.5 5 
~ 495 5.21 0.52 7.87 Bol 190 30.0 18 
8.14 194 36.0 15 
6.40 211 42.5 13 
9.20 240 46.5 13 
10,17 270 54.5 7 
10.65 290 57.5 6 
11.22 296 63.8 6 





*..all test bors were cut from the costings which were Gin. thick in section 
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servations that apply to aluminum 
bronzes. Briefly, this relationship 
is as follows: 

Steels may be made to develop 
high strength and hardness by in 
creasing their carbon contents and 
applying quenching treatments 
which fit the cooling rate to the 
composition. Where metal sections 
are small, the cooling rate can func 
tion effectively. Where the sections 
are large, slower transfer of heat 
through the metal governs the con 
ditions of cooling in the center of 
the mass. Steel men meet this situ 
ation by alloying the metal sufh 
ciently to control the transforma 
tion to fit the cooling rate. This re 
finement in control enables them 
to develop high strengths or hard 
nesses in heavy sections. 


lron & Nickel Added 


Aluminum bronze follows a pat 
allel course, It is possible to develop 
high strength and hardness by 
merely 
content, 
its high-carobn 


will become brittle and will fre 


increasing the aluminum 
The resulting alloy, like 
steel counterpart 
quently register this condition by 
developing 
The composition may be adjusted 
to a lower aluminum content and 
further alloyed to eliminate the 
softening transformations brought 


cracks upon cooling 


about by the slower cooling rates 
which occur in heavy sections or 
in heaps of production castings. 
The principal alloying ingredients 
are iron and nickel. Both are essen- 
tial and lend a grain refining eflect 
to the material. lron is needed to 
improve control of the mechanical 
properties and supplement nickel 
in this respect. The influence of 
iron upon a chill-cast thin-section 
alloy of this type is shown in Table 
7.4 

The need to place some limita 
tion upon iron is induced by its 


tendency to accelerate corrosion 


attack when 


amounts. Since aluminum bronze 


present in €xcessive 


is fundamentally a corrosion-resist 
ing alloy, it is essential that it retain 
this basic quality as fully as possi 
ble. Nickel enters the system then 
to contribute its strengthening, 
grain refining, and transformation 
retarding effects and improve cor 
rosion resistance. The importance 
of using at least 5 per cent nickel 
for this purpose is demonstrated in 
Table 5. The function of nickel in 
raising the yield strength from a 
30,000 psi level to a 40,000 psi level, 
without appreciably changing the 
tensile strength, is illustrated in 
comparing 9D-2 and 9D-5 of ‘Lable 
~ 

Work recorded in 
undertaken to 


Table 8 was 
demonstrate that 
very slow cooling, such as might 
occur in the heavy mass of a large 
propeller hub, would not produce 
Results 


indicate that the risk of “self an 


any appreciable damage 


neal that occurs in some alumni 


num bronze alloys, should not 
occur in the 5 percent nickel-5 per 


cent iron type of alloy 


Functions of Nickel 

Metal cooled at a very slow rate 
for a period of 80 hr, still retains 
a high proportion of its expected 
strength and toughness when al 
loyed with 5 per cent nickel and 
5 per cent iron. ‘Test pieces cut 
from a l6-in, diameter ingot of a 
under-alloved 


somewhat composi 


this grade of aluminum 


bronze, similarly 


tion ol 
register a high 
level of yield strength and tough 
ness, indicating that mechanical 
properties are not seriously dam 
aged by a very slow rate of cooling 
These data re-emphasize the point 
that the function of nickel in this 
composition is to raise the as-cast 
yield strength, stabilize the struc 
ture against deterioration due to 


slow or variable cooling rates, and 








Table 9 . . Density of Aluminum and Manganese Bronzes 











Density 
Heat No. g/cc Ib in? Al 
720765 8.21 0.297 0.92 
120766 8.22 0.297 3.19 
120767 8.11 0.293 449 
720768 7.54 0.272 10.35 
120769 7.50 0.271 10.50 
120770 7.50 0.271 10.07 
B-6153 7.65 0.276 9.1 








Ni Zn Mn Fe Cu 

3.25 35.5 1.62 0.83 57.6 
3.19 32.3 0.36 0.79 59.86 
4.94 10.88 0.58 1.09 77.61 
2.96 - 0.54 3.09 82.96 
449 - 3.32 274 78.43 
5.00 0.47 1.44 3.92 79.84 
472 0.48 0.55 4.29 80.9 





thereby maintain or improve the 
resistance to corrosion. 


The metallography which under 
lies the nickel and iron alloying 
effects in aluminum bronzes is as 
complicated as that relating to the 
production of microstructures of 


martensite and bainite types in 


steels. In comparison with steels, 
the work upon aluminum bronzes 
has been insignificant. It would be 
best, at this time, to recognize the 
need for much additional work on 
aluminum bronzes and accept the 
parallel relationship temporarily 

namely, that cooling rate effects in 
this bronze can be controlled by 
properly alloying it with nickel and 
(without heat 


iron to produce 


treatment) commercial castings 
with stabilized mechanical proper 


ties 


Strength-Weight Ratio 


\n incidental advantage to pro 
peller construction is the reduction 
in weight per unit volume, accom 
panying the addition of aluminum 
to the alloy. Figure 7 charts the 
progressively decreasing density of 
compositions listed in Table 9. De 
signers expect the 20 to 30 per cent 
greater yield strength and 10 per 
cent lesser weight to enable them 
to make 
propellers 10 to 20 per cent lighter 


nickel-aluminum bronze 


those of manganese bronze 

\ircralt designers have tor some 
time made use of the high strength 
to-weight ratio of nickel-aluminum 
bronze in their application of cop 
per-base alloys to engines and con 
trol equipment. Wrought, cast and 
die-cast shapes are commonly used 
Ihe high order of resistance to 
heat, to cavitation, and to corrosion 
made it inevitable that the alloy 
would engage attention for 


applications requiring a perform 


those 


ance super ior to brasses ol the man 
ganese bronze-type or to the tin 
bronzes. 

Ihe time had come in 195% for 
converting the experience of cast 





ing small ship propellers of this al 
loy family, into the giant castings 
that the marine shipping industry 
uses. In the United States, the 
Baldwin-Lima-Hamilton Corp. cast 
the first 20-ton propeller under the 
\. Miller and his 
propellers 
\ dry dock 


inspection of the first casting afte 


supervision of B 
staff, 


have been made since 


Dozens olf these 


24 months’ service on a cargo vessel, 
indicated that it was living up to 


expectations from the cavitation 


and corrosion standpoint by stull 


carrying its ornamental spangled 


polish which should have been 


worn away within a year had it 


been made of propeller-type man 


yanese bronze 


An actual reduction in metal 


thickness can be observed tor spec 


Tis 


2 alter 60 days at 27 


mens in Fig 
lt per sec. In contrast, an 18-tt pro 


peller at 90 rpm would have its 


blade tips moving at 8O [t per sec 
over an 80 per cent portion of the 


YVmonths’ service 


News of similar progress in Great 
Britain with an alloy of this type 
preceding U. S. developments, has 


been reported in the technical 


press 
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AFS Library Open for Business 


library for the world-wide 


@ A 


castings industry has been estab 


lished at American Foundrymen’s 
Society headquarters. Hundreds of 
books have been catalogued under 
the Dewey Decimal System of clas 
sification since last March and the 
library is already in operation 
Housed in the new AFS Techni 
cal Center in Des Plaines, IIL, the 
library is in direct charge of Miss 
Nancy R. Purucker, a graduate of 
the University of Pittsburgh. Miss 
Purucker worked at the Mellon In 
stitute throughout her school years, 
indexing and abstracting technical 


reports. She stayed at the Mellon 
Institute for six months alter het 
graduation in 1951, then joined 


the Zonolite Co, rese arch laboratory 
in Evanston, Hl. She served as li 
Zonolite 


one-half years and 


barian at for three and 
adapted the 
company’s library needs to a punch 
card system 

Since joining AFS in March, Mis 
Purucker has cataloged nearly 500 
technical books. She is organizing 
subject order files of current peri 
odical material and eventually 
plans to cle velop i subject he wling 
which can be 


classification) system 


used by foundry libraries every 





where No such system exists at 
present 

Ihe library now receives more 
than 100 current trade and scien 
tific journals, both domestic and 
foreign, of interest to the foundry 
industry lL hese periodicals are 
scanned tor important information 
and then are circulated to specified 
members of the AFS staff. Finally 
they are returned to the library tor 
clipping and filing 

Bound copies of AMERICAN FOUN 
DRYMAN, AFS TRANSACTIONS, and 


2 other periodicals are mam 
tained by the library 

started a tine 
books 


\. Mol 


The library has 
collection of historical 


through gilts from Mrs, R 


clenke Robert 1 Kennedy and 
Bruce | Simpson and others, and 
is currently ccepting foundrs 


metallurgy, and engineering books 
ol ill types 
Inauguration of the 


expands AS 


library 
vic itly services to 
members 

Specili cpu stions can by an 
wered and the librarian wall at 
tempt to locate hard-to-find infor 
mation. The Society has joined the 


Special Libraries Association which 


will aid in locating obscure tacts 





Library doubles as conference room for AFS committees and staff meetings 
Here while Librarian Nancy Purucker makes literature search, safety, hygiene, 
and air pollution control committee workers and staffers review manuscript 


for forthcoming air pollution control 


manual 


Seated (clockwise starting 


left); Wm. N. Davis, former AFS safety and hygiene and air pollution control 


director (now manager of exhibits); H 
Casualty Co.; F. A. Patty, General Motors Corp.; 


T. Walworth, Lumbermen’s Mutual 
E. M. Adams, Dow Chemical 


Co.; H. J. Weber, SHAPC director of AFS; R. J. Ruff, Catalytic Combustion 


Corp.; and D. E. Gilchrist, Deere & Co 
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As-cast jet engine buckets of cobalt alloys were pressure cast at tem- 
peratures up to 3000 F into wirebound, unsupported glass shells pre 


heated to 1600 F. 


THEY RE MAKING 


RICHARD 


MOLDS out of GLASS now 


New process uses ceramic slip of crushed, almost pure silica glass to 


make shell molds for exceptionally smooth castings. 


Cast bucket still in one half of glass shell. 
Thin sections are easily cast as shown by 
0.002-0.005 in. flash beyond 0.020 in. section. 



























M. Smiru/Plant Engineer 
Corning Glass Wokrs Corning, N. ¥ 


Extremely light sand blast exposes absolutely blemish-free surfaces of 
better than 40 micro inch finish. Grain size control is comparable to 


investment castings. 





NicHoLas |]. Grant/ Assoc, Prof 


Massachusetts Institute of Technology 


® Glass has moved into the shell molding 
picture. A new process of producing shell 
molds uses a silica glass powder mixed with 
water to produce a casting slip. When 
dried and fired, the slip gives a shell mold 
with exceptional surface finish and dimen 
sional tolerances equal to investment cast 
ings. 

Prominent in this development, known 
as the Glascast Process, has been the Corn 
ing Glass Works which supplies the glass 
powder used in the casting slip. 

Glascast molds are exceptionally resist 
ant to thermal shock, making possible high 
preheats and fast cooling rates without 
danger of mold cracking. Glass shells are 
poured at $200 F after being preheated 
to 1800 F. 

In test production of parts such as jet 
engine buckets, 90 per cent of the finished 
castings were absolutely blemish free with 
better than 40 micro inch finish. 

Easy to use, Glascast powder is essen 


tially a finely crushed (-325 mesh) 96 per 
cent pure silica glass, mixed with water to 
produce a casting slip. No binder is re 
quired. Poured into a pourous plaster form, 
the slip builds up into a glass shell which 
is dried, removed from the mold, and fired 
The shell is then ready for use without 
further treatment, may be poured im 
mediately at fired temperatures or cooled 
and stored indefinitely 

Low tool-up costs make short runs 
practical and hold-up time from mold 
preparation to casting is greatly reduced 

Standard equipment includes a model, 
containers for slurry, scales, mechanical 
mixer, dry oven controllable between 105 
and 300 F, and firing furnace ranging to 
2000 F 

Inherentiy the process promises dimen 
sional control of 0.005 in./in. Parting line 
variations, however, constitute the major 
process difficulty. Current development is 
aimed at correcting this condition 





































































































Glascast 
Powder Weigh 
Water Weigh 
Apply Porous 
Model Parting Plaster 
Compound Mold 
Preheat Storage 
Fire 
Cast 
Metal 
Clamp 
- Clamp Preheat Storage 














Of course the Glascast process chart doesn't show that highly-skilled artisans aren't necessary, that Glas 


4 cast 


slip lasts indefinitely, 


the Corning 


First step in 
, dane is weighing and 
for the mold pattern and also for the plaster 
mold in which the glass shell forms and sets-up 


sifting of 


or that 


Giascast 





glass 


shells 





Molding 
plasters 


are 








completely stable at 


Supplier mixing 


be closely followed. Pattern 


smooth surfaced, 


ratios 


with 





room 


low 


and 


temp 


procedures 


expansion 


or 


plaster 


may be of a high grade pottery plaster 










1800 





F 


should 
is strong, 
Molds 





and first 


Model profile, 
dense plaster moid 


Model and pattern are used to 


pattern 


make other half-mold pattern 


Suitably parted pattern is 


enveloped with a slurry of 


porous plaster. Economics may 


allow plastic or metal patterns 


Repested applications of a 


Bayberry wax-gasoline mix 
not only seal plaster pattern 
but also is excellent parting 












From 15 to 20 glass shells may be made in the plaster mold Casting Glascast slip is prepared by dispersing four parts by 
10 before there is some surface and dimensional deterioration. If I weight powder in one part water by high speed mixing for 
this is not critical, up to 100 and more impressions can be made. Ya hr; or by rolling in capped bottles for up to 48-hr. 





? After cleaning and wetting plaster mold cavity, slip is poured in and Dried for 10-15 min at 140 F, the glass shell is removed 
] then out after allowing 5-10 min for mold to absorb enough water 13 with a fine jet of low pressure air, by inverting and tap- 
to build up a %-in. shell of glass. ping free, or by broad ejection pins in a _ production set-up. 





a 






ie 2 ’ : » 

4 Oven dried at 200 F, shells are inspected, fitted, then 15 Glascast shells, assembled with stainless wire, tape, or 
] placed in 1740-1920 F furnace for obout % hr. Shells may cement, may be preheated and/or backed cold with re- 
be stored indefinitely in a dry place or poured immediately. fractory material and static, pressure, centrifugal, or vacuum cast. 
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@ If you are not actually planning 
to convert your acid electric fur- 
nace to basic the chances are that 


you have been giving it some 


thought. Usually one or more of 


the following developments have 
prompted your thinking 

1. Chemical specifications are get 
ting lower and tighter on phos- 
phorus, and in particular on sulphur 
for steel castings 


2. Reliable 


low-sulphur scrap is getting scarce 


low -phosphor us and 


in many areas 
3. If you make stainless steels or 
certain other high-chromium steels 
the maximum allowable carbon con 
tents are getting lower all the time 
or, conversely, the very low carbon 
grades command a premium price 

+. Ferrochromium and some other 
alloys are still expensive enough to 
warrant even drastic steps to con 


serve them. A good basic electri 
furnace practice is a practical answer 
to any one or all of these problems 


There 


are some sharp thorns on the vine 


but it’s not all rose blossoms 


Estimate Possible Savings. It is 
not contended that these four rea 
sons are the only valid ones for at 
tempting a basic practice; there are 
those who, making high manganes« 
steels of the Hadfield types, must us 
a basic operation because of the cor- 
rosive character of their particular 
slags and metals. But if you are con- 
sidering it for other reasons, make 
certain that you have some tangible 
gain which you can express in dol- 
lars and cents before you buy a lot 
basic refractories. For 


“We'll run 


month or so, just to get the experi 


of expensive 
instance basic for a 
ence In Case we cevet have to con- 
vert” is not a good enough reason 
First of all it is difficult if not im- 
possible to generate enough enthusi- 
asm under this attitude to insure a 
successful or 


even an adequate 


operation. Second, you may never 
have to convert or the time may be 
so far in the future that everyone 
will have 


Third 


forgotten the experience 


when the time comes that 


you must convert, you'll learn 
quickly enough. Besides there are 
many capable people willing to 


Most 


other furnace operators are happy to 


give you practical 


help 
make suggestions and impart valu- 
able information and certain alloy. 
refractory, and 


equipment com- 








Almost all 


panies will lend you an experienced 
man to help you get started 
Savings gained through the attain 


nent of adequately low phosphorus 


and sulphur levels with che apert 
scrap and through the ability to 
make premium grades of stainiles 


scrap and high carbon instead of low 
irbon grade s of ferro-alloys are not 
Besides, the 


prospective savings have been clear 


too hard to visualize 


discussed in Sone 
After a care 


xceellent literature 


ly and cart fully 


rece@t papers. }, * ' 


ful study of this « 


favorable features of 





basic 


LET'S MAKE BASIC STEEL 


If you decide to switch, don't let the first setback throw you. You'll 


melting rest upon additions of burned lime 











































meet plenty of problems in converting to basic 


and ippl ng the information to your 
Own Ope ration ou can answet thi 
juestion: Disrewardit difference il 
furnace operating cost he much 
money Cal e save by making better 
teel with cheaper raw material 
ind /or le | ferroallo consump 
tion? 


Estimate 
a savVinY 
dollars per 
this corn 


per ton the 


probably ev 


Probable Extra Costs. If 
i 


indicated, evaluate it in 


ton ofl teel produced If 
to three dollar or more 
chance ire that you cat 
olve i itistactory has 
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Joun P. Howr/Sales Engineer 
Basic Refractories Inc., Cleveland 


® Roof life will be about 1/3 of 
the roof life when making acid steel. 

B Sidewall life will be about 1/2 
of acid sidewall life. However, side- 
wall life can be as much as doubled 
by using a refractory gun and the 
proper basic gun refractory, 

B Ladle lining life will be about 
1/3 of your preseat lining life. 

8 Bottom and bank maintenance 
will require 1/2 as much dead 
burned dolomite by weight as your 
present acid furnace requirements 
for furnace bottom sand. 


The bottom should last indefinitely 
if it is properly cared for, but you 
had better count on at least one, 
probably two replacements during 
the first year and about one new 
bottom every five years if you are 
making carbon or low alloy steels, 
or a new bottom every year if you 
are making stainless with oxygen. 
In addition, the bottom and banks 
will require small but regular 
amounts of a magnesia ramming mix 
to patch deep holes or repair the 
banks, If your furnace operation is 
intermittent (say one or two shifts 
per day) or if very high tempera- 
tures or long heat cycles are neces- 
sary you may need rather substantial 
amounts of this refractory. 

Heat time on a charge-to-tap basis 
may be 50 per cent greater, but on 
a tap-to-tap basis only about 20 per 
cent greater, reflecting the expecta- 
tion that the basic furnace bottom 
will generally be in much better 
condition when you tap than is your 
acid bottom, 

Rates of electrode consumption 
and power consumption, cost of 
fluxes and deoxidizers, and some 
other things show significant differ- 
ences individually; but when they 
are all lumped together the differ- 
ences tend to cancel out.’ For our 
purposes we can ignore them for the 
present and, later, when your basic 


furnace has reached a stable oper- 
ating condition, you can make such 
a study, 

Admittedly, all of this looks to be 
a bit arbitrary, However, strictly 
documented information of this kind 
is non-existent. Moreover, since peo- 
ple and the shops they run differ so 
much, precise data acquired at one 
shop could never be used exactly 
anywhere else. These statements 
attempt to be useful approximations 
and they simply represent the au- 
thor’s opinion based on the observa- 
tion of a number of shops where 
conversion from acid to basic took 
place. Some of these conversions 
were successful whereas others 
proved to be uneconomical. Subject- 
ing the unsuccessful attempts to the 
foregoing analysis in retrospect 
shows them now to be destined to 
failure. It actually comes down to 
this: If you have good acid practice 
which produces satisfactory steel for 
your castings, weigh all the operat- 
ing and cost factors carefully before 
changing to basic operations. 

In calculating roof cost, figure on 
using the same brick you use on your 
present acid furnace. However, side- 
walls of basic furnaces should be 
constructed of basic brick, Some 
operators of smaller furnaces believe 
that the upper sidewalls should be 
lined with silica brick. These brick 
are cheaper, but they drip silica on 
the banks making the banks harder 
to maintain. It is the author’s con- 
tention that this offsets in great 
part savings in brick cost and con- 
sequently has little bearing on pro- 
jected cost estimates, Magnesite, 
magnesite-chrome, and chrome-mag- 
nesite brick may be used for upper 
sidewalls, too. However, many elec- 
tric furnace operators have found 
the metal encased chrome-magnesia 
brick more satisfactory, The brick 
below the slag line should be burned 
magnesite brick. The monolithic bot- 
tom should be constructed of a 
magnesia ramming mix. You will use 
this same refractory for patching 
deep holes in the bottom. Routine 
repairs to the slag line and banks 
should be made with a rice-sized, 
dead-burned dolomite. You should 
determine the delivered price of all 
these materials to your plant and 
calculate the refractory cost includ- 
ing the extra labor needed for more 
frequent relinings. 
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Basic Electric Operation. Now let’s 
consider some operating character- 
istics of a basic electric furnace 
which differ markedly from acid 
furnace practice. These differences 
may be placed in two groups. In 
the first group are those related to 
refractories and in the second are 
those differences related to chemi- 
cal reactions of the basic slag. 

The refractories to be used in a 
basic electric furnace have been 
discussed elsewhere in this article 
and by the author in a previous 
paper.’ However, a few general re- 
marks concerning those characteris- 
tics of basic refractories which may 
have an influence on the steel melt- 
ing would seem to be in order, 


First of all, let us never forget 
that these refractories are chemically 
basic. Consequently, any substances 
which contain acid oxides, like silica 
or alumina, should neither be mixed 
with nor used in conjunction with 
any basic refractory. The reason 
for this injunction is, of course, that 
such mixtures can form slags with 
very low melting points; and, espe- 
cially in the presence of molten iron 
oxide, these slags may form very 
rapidly and can cause serious dam- 
age to the furnace. Perhaps the em- 
phasis on this point might seem un- 
necessary were it not for the fact 
that furnacemen frequently attempt 
to use such mixtures. However, it 
is easy to understand the tempta- 
tion. Most basic refractories are 
grainy, gravelly substances whose 
plasticity is quite inferior to good 
fireclay. The addition of fireclay to 
a basic granular refractory substan- 
tially increases its plasticity, but it 
does so only at the cost of great 
damage to their refractory proper- 
ties. 

Under the usual service conditions 
and, speaking very generally, basic 
refractories can retain their refrac- 
tory properties to much higher tem- 
peratures than can silica or fireclay 
refractories. Consequently, it is safe 
to operate a basic electric furnace 
at temperatures which may be sev- 
eral hundred degrees higher than the 
maximum safe temperatures of the 
furnace with an acid lining. 

Advantage may be taken of these 
better refractory properties because 
certain desirable chemical reactions 
proceed rapidly at higher tempera- 
tures which were either sluggish, 





nonexistent, or even reversed at 
lower temperatures. 

Basic refractories in general, un- 
der the usual conditions of service 
in an electric furnace, allow appre- 
ciably more heat to escape from the 
furnace than acid refractories in the 
same furnace. Sometimes this be- 
comes a problem and sometimes not. 
Roughly, you can figure on losing 
twice the amount of heat through a 
basic lining as you would through an 
acid lining of the same thickness. 

Certain other characteristics of 
basic refractories should be men- 
tioned here in passing. In general 
these differences probably would not 
be noticed during the first few 
months after conversion from acid 
to basic because there are so many 
more important things to occupy 
the operators. Spalling characteris- 
tics of basic refractories differ from 
those of silica refractories in that the 
latter have a greater tendency to 
spall at lower temperatures. Dead 
burned dolomite, the refractory nor- 
mally used for hearth maintenance, 
contains free lime and hence will 
slake during extended storage. De- 
terioration may occur in a few 
weeks if the weather is hot and 
humid. 

Basic Slags. The biggest differ- 
ences between basic and acid opera- 
tion are those which are the result 
of chemical reactions between the 
steel bath and the basic slag, which 
are promoted, controlled, or inhibit- 
ed with furnace additions and 
changes in furnace atmosphere, It 
seems that these are the differences 
which are hardest for the first help- 
er or melter who has been trained on 
an acid practice to appreciate. 

An acid slag ordinarily tends to 
become more viscous as the hveat 
progresses; and, in part, because of 
this increased viscosity, it can often 
practically stop all chemical reac- 
tions in the furnace. However, basic 
slag can be made viscous or fluid at 
will and with relative ease. Basic 
slags which are quite watery beneath 
the electrodes may be completely 
solidified near the banks. In general, 
the aim is to produce a relatively 
fluid slag and keep it that way all 
through the heat. A fluid slag is 
especially desirable at the end of the 
heat so that all the slag will run out 
with the tap. We come to a very im- 
portant rule of basic melting and 
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that is 
moment the heat is ready 


lap the furnace at the exact 


Reactions which occur in a basi 
slag may be considered under two 
groups: Oxidizing reactions and re- 


duc ing reactions 


Oxidizing Reactions are, in gen- 
eral, the refining ones: and their end 
result is to remove carbon, phos- 
phorus sulphur, silicon, and to a 
lesser extent—other oxidizable ele 
ments like manganese and chro 
mium. The rate at which these re- 
actions occur (indeed, whether or 
not they actually will occur) is de- 
pendent upon three things: tempera- 
ture, the state of oxidization of the 
slag as measured by its iron oxide 
content, and its basicity as measured 


by its lime-silica ratio 


A more accurate designation of a 
slag’s basicity is sometimes referred 
to as its V ratio. This ratio takes 
into account the presence of certain 
acid oxides like P,O;; but the sim 
ple ratio of CaO to SiO. may be 
judged by the appearance of slag 
samples. Changes in the lime-silica 
ratio are sensitive enough for our 
purposes 

A slag control program aimed at 
controlling furnace operation 
through the appearance of | slag 
samples can help you effect sub 
stantial economies. Consequently, 
you should initiate such a program 
with the first heat of basic steel you 
make and keep after it until every- 
one can read lime-silica ratios and 
iron oxide contents from slag sam 
ples 

Phosphorus removal occurs best 
at lower temperatures. Consequently 
if the scrap contains large amounts 
of phosphorus it is well to charge 
burned lime or limestone with it 
Remember that burned lime and 
limestone cannot conduct electricity 
so they should be placed well down 
in the furnace. However, it is best 
not to place burned lime directly on 
the bottom because it may = stic} 
there and cause your bottom to 
build up to such an extent that you 
may eventually have difficulty melt- 
ing a full-sized heat. A lime-silica 
ratio of 2:1 is usually enough to re- 
move phosphorus from low carbon 


steel 


On the other hand, if you are 
planning to make higher carbon 


steel, this will result in a slag with 


much lower iron oxide contents than 
is usually present when carbon is 
lower, and you may have difficulty 
with phosphorus “kicking back” 
from the slag to the metal near the 
end of the heat when the furnace is 
hottest 

rhis brings us to another impor- 
tant rule of basic melting: Do not 
let your furnace get too hot too soon 
If you do, you will not only have 
trouble with phosphorus but with all 
your furnace refractories as well 
Often maintaining a lime-silica ratio 
of 24:1 or 3:1 will help prevent 
phosphorus reversion; but when 
phosphorus problems are serious, it 
is usually necessary to take off the 
early basic slag shortly after the heat 
has melted and build a new slag with 
burned lime and a little fluorspar 


Sulphur is more difficult to re 
move Although temperature and 
the state of oxidization of slag have 
appreciable affects, by far the most 
important considerations are the 
lime-silica ratio and the slag volume 
A slag of a certain lime-silica ratio 
can contain only a limited amount 
of the total sulphur present in the 
heat. In order to get more sulphur 
out of the steel and into the slag 
either the lime-silica ratio or the 
slag volume must be increased 
Both may be accomplished by add 
ing burned lime. If sulphur is a 
problem, it is helpful to slag off be 
cause you will remove substantial 
amounts of acid oxides contained in 
early slags and you can build up a 


highly basic slag anew 


Despite the widespread conv 
tions to the contrary, it is not neces 
ary to have a reducing slag in order 
to remove sulphur to low levels 
Sulphur cannot be removed from a 
steel bath unless there is a large ex- 
cess of lime in the slag and a suffi 
cient slag volume to hold the sulphu 
in solution. However, an excessively 
large slag volume presents such 
problems to the melter that it is 
often mandatory to remove early 
slags and the sulphur they contain 
in order to get your heat to finish 
low in sulphur 


Another consideration in making 
basic steel: Do not allow your slag 
volume to become excessive. Six per 
cent of the weight of the bath is 
generally more than enough. If you 


find that the slag volume is getting 


too big as the heat progresses, and 
if the slag does not contain any valu 
able metal oxides which you later 
wish to reduce into the steel bath 
run the slag off right away so that 
you don't have to fool with it any 


longer than necessary 


Silicon removal is rarely a prob 
lem in basic steelmaking. Silicon 
will oxidize and become a part of 
the slag as long as there is even a 
little oxygen or ron oxide pres 
ent in the system. However, it is 
extremely important to remember 
that silicon, oxidized to silica, be 
comes an acid constituent of the slag 


and if the scrap contains larg 





























Proper refractory gun and basic 


amounts of silicon, you ma expect 
to have your carefully laid plans for 
removing phosphoru ind sulphur 
upset In uch case our only re 
course 1s to run olf the first slag and 


get a fresh start 


Carbon removal can be nice] 
cor trolled in hasic me lting I he iron 
oxide content of the lag which ou 
maintain by ore additions or by 
oxygen injection, together with the 
temperature ol the bath determine 
the rate at which carbon may be 
removed As the steel bath becor 


lower and lower in carbon content 


rature rust ly raised in 


order to Acep thre he at trom boiling 


In general, heats which boil flat 


ind are tapped in this condition are 


too cold to pour successfully: so, tor 


the most part, it is best to avoid such 
in occurrence by keeping the metal 
hot either by oxyveen injections of 
by adequat power to the electrodes 
Thus ou can see that a heat of 
ba 1“ tec! \ hich is in good condi 
tion a lar a temperature is con 
cerned, is also hot enough so that 


its carbon content is dropping rap 
idjy right up to the time you ar 


ready to tap Consequently you 


“pe 
tie! 
*, —— } 


refractory can double sidewall life 


rriust either ¢ itch the « arbon on the 


va down b tapping it the prec ‘ 


moment it reaches the desired con 
tent and kill the heat in the ladk 
or ou must block the heat in the 
furnace b dding iheon. Since aa 
pointed out above iheon will not 
remai n an oxidized bath very 
long, blocking give onl a temnpe 
ral respite ind ou must wet the 
heat out of the turnace before the 
carbon-oxygen reaction starts again 
otherwise ou il have in ¢ 
composition heat 


I houses we core bach tw the first 
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important rule: Tap the furnace 
without delay as soon as the heat is 
ready, Since it is impossible to pre- 
dict exactly when the furnace will 
he ready to tap, it is imperative that 
the ladle be in place in back of the 
furnace well ahead of time so that 
you can tap the heat on a moment's 
notice. This is in contrast to certain 
acid practices where often the heat 
is made ready to tap and then the 
melter wanders off down the shop 
looking for the ladle, Such non- 
chalance will ruin a heat of basic 


ster] 


Manganese and Chromium, Since 
high manganese steels and high 
chromium steels require special 
melting practices which are not re- 
quired for low alloy and carbon 
stecls, it would not be wise to en- 
cumber this article with description 
of these processes, However, if we 
consider manganese and chromium 
as elements that are cither unwanted 
or at least are desirable only in small 
amounts, then we can consider 
them in the general picture, 

Basic furnace practice removes 
manganese and chromium only with 
difficulty. It is almost impossible to 
eliminate amounts under one-half 
of one per cent, It is practically true 
that you will get in the finished steel 
whatever small amounts are in the 
charge. However, both manganese 
and chromium may be lowered by 
boiling the heat down until it con- 
tains practically no carbon, running 
this slag off, and finishing the heat 
under a new slag after recarburizing 
it, It is easier on refractories and 
makes for faster heat times if man- 
ganese and chromium can be elimi- 
nated in the charge if you don’t 
want them in the finished steel. 

Chromium has an additional diffi- 
cult characteristic of being absorbed 
into the banks when you are oxidiz 
ing the heat; and later, while you 
are finishing the heat, it will sneak 
back into the steel again to give you 
an off-composition melt. 


Reducing Reactions, in general, 
enable you to extract valuable ele- 
ments from the slag. It is true that 
when reducing slags are sufficiently 
basic, sulphur removal can occur 
readily beneath them and, under cer- 
tain conditions, phosphorus may be 
extracted from a steel bath under a 
basic reducing slag. However, it is 


generally not necessary for most 
foundries fo use a reducing slag un- 
less it is desired to salvage oxidized 
elements from the slag. The follow- 
ing clements may be recovered from 
reducing slags, listed approximately 
in order of the increasing difficulty 
of reducing them: manganese, chro- 
mium, vanadium, columbium, and 
titanium. 

Nickel, molybdenum and tung- 
sten may be reduced from their ox- 
ides in an oxidizing slag in the pres- 
sence of molten iron. Silicon and 
aluminum require special furnace 
conditions. Fairly large amounts of 
silicon and small amounts of alumi- 
rum may be retained in a steel bath 
for long periods of time if the basic 
slag is kept quite reducing. 

The oxidizing power of a slag is 
a function of the slag’s iron oxide 
content, Conversely, a reducing slag 
is characterized by a low content of 
iron oxide, Slags which contain 
about three pér cent iron oxide are 
ordinarily thought of as mildly 
reducing slags. A highly reducing 
slag contains less than one-half of 
one per cent of iron oxide; such a 
slag blanket will enable a steel bath 
to retain appreciable amounts of 
silicon in solution with littl or no 
loss. 

Reducing slags may be prepared 
in the furnace by adding granular 
aluminum, silicon, or calcium. These 
materials may be obtained in vari- 
ous forms such as ferrosilicon, cal- 
cium-silicon, and ferrochrome-sili- 
con, There are a number of other 
such materials available and their 
particular use depends upon a num- 
ber of factors such as the steel being 
made, raw materials available, and 
the type and size of the furnace. 
Carbon, in the form of coke breeze 
or ground graphite, is an excellent 
reducing agent because it can dis- 
solve in the slag in the form of cal- 
cium carbide. In this state carbon 
goes to work in the slag itself, reduc- 
ing various metallic oxides, Carbon 
is also quite inexpensive. 

Unfortunately, it is not always 
possible to use carbon because there 
is a tendency for the steel bath to 
pick up carbon from the slag. This 
is particularly true when the carbon 
content of the bath is very low. 
However, in most other cases, even 
if it is not possible to use coke or 
graphite for the entire reducing 
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operation, it is quite feasible to save 
considerable amounts of expensive 
reducing agents by substituting car- 
bon for a certain percentage of the 
requirement. 

The process of “turning over” a 
slag from oxidizing to reducing may 
be accomplished by adding sufficient 
quantities of the proper reducing 
agents directly on top of the slag, 
together with sufficient burned lime 
to maintain a lime-silica ratio of at 
least 2:1 after the reducing agents 
have become oxidized. 

The color of slag samples (pulled 
from the furnace and quenched in 
water) changes markedly from 
black or dark grey to brown, bright 
green, or even white as iron oxide 
is removed from the slag. Removal 
of most of the iron oxide does not 
insure that all of the valuable metals 
which the oxidizing slag contained 
have also been removed. It may take 
another ten or fifteen minutes of 
holding after the slag has turned 
over permanently to make sure 
everything of value has been re- 
moved from the slag to the metal. 

Frequently after turning over such 
a slag, the slag volume becomes 
large and the temptation is to run 
some of it off before all the reducing 
reactions are complete. Resist the 
urge because a few minutes’ hesita- 
tion can save you hundreds of dol- 
lars’ worth of valuable elements. 

Since the use of reducing slags 
generally lengthens furnace time 
and entails the consumption of rela- 
tively expensive furnace additions, 
it is best to avoid such slags when- 
ever possible, Generally they are 
required only for certain special 
types of heats. It would not be de- 
sirable to encumber this discussion 
with long descriptions of the variety 
of different procedures for making 
the many types of highly alloyed 
steels where reducing slags are 
required, 

In the case of stainless steels 
there is an excellent article by Crafts 
and Rassbach® which explains in 
detail how these are made. The 
manufacture of many alloy grades of 
steel is as much an art as a science. 
Guidance in the making of a specific 
type of alloy steel can usually be 
obtained from other operators, from 
consultants to the industry, and 
from technical representatives of the 
several companies supplying alloys. 


Slags vs Lining Life. The charac- 
ter of basic slag can have a very 
marked effect upon the life of the 
furnace lining. When basic oxidiz- 
ing slags become shiny they reflect 
the intense heat of the electrode arc 
back onto the roof and sidewalls of 
the furnace and it is possible to de- 
stroy an entire lining during the 
course of one heat. This type of slag 
has too great a content of iron oxide 
and not enough lime in it. It may be 
corrected quite easily by shoveling in 
burned lime. However, slags (espe- 
cially in smaller furnaces) tend to 
get shiny so quickly that it is well to 
keep the slag under almost constant 
observation from the time the heat 
is melted until you tap. 

Under reducing conditions certain 
slags which contain large amounts 
of calcium carbide can cause the arc 
to jump around the furnace and 
occasionally get too close to the side- 
walls. Here again lining and roof 
life can be adversely affected. If 
your furnace practice requires that 
you operate with such a slag, there 
is little you can do about this except 
to use some special (and usually 
quite expensive) refractories which 
are more able to take the beating. 
Such slags are difficult to produce in 
a furnace and ordinarily this is not 
a problem which one falls into 
inadvertently. 

This brings us to another very im- 
portant rule of basic furnace opera- 
tion: If the slag gets watery or 
shiny, add burned lime. Lime is the 
most important constituent of your 
basic slag and upon its presence 
depends virtually all the favorable 
characteristics of basic furnace melt 
ing. An acid heat gets its slag Ly 
erosion of the banks. A basic heat 
must have something specific, i.e., 
burned lime, added to it to make 
the slag. 

Occasionally a basic slag may get 
so thick that the heat becomes diffi- 
cult to work. This condition can be 
remedied by adding crushed iron ore 
or mill scale. Fluorspar may be used 
as a last resort, however, it is dam- 
aging to refractories and often its 
effects are only temporary. Fluor- 
spar has three distinct uses: 

1. Put it on top of the lime, un- 
derneath the electrodes when you 
are building a new slag. It will help 
melt this slag quickly 

2. Just before you tap, if your slag 











happens to be a little thick, a small 
amount of fluorspar will thin it out 
long enough so that most of the slag 
will run out of the furnace when 
you tap. 

3. When making low carbon steels 
judicious additions of fluorspar near 
the end of the carbon boil will en- 
able you to keep the bath open 

active) a little longer. A touch of 

fluorspar now and again can help 
things along; but it is best to adhere 
to the old open hearth rule: keep 
the heat open with ore, not spar. 
Your operation will be much smooth- 
er if you do. 

If the bottom is in bad shape and 
is getting into the slag, the slag will 
become extremely gummy This 
thickening is caused by the large 
magnesia content of such slags. It is 
next to impossible to shape up a 
slag like that. 1 he best advice, if the 
condition starts to get out of hand, 
is to simply give up, get the heat 
out of the furnace and pig it if 
necessary. Make certain you drain 
the furnace completely; then do a 
good job of re pairing the bottom and 
charge up again 

In summary, here are the points 
you should have in mind if you are 
contemplating converting your acid 
electric furnace to basix 

@ ij. Make certain that you have a 
definite dollars and cents gain 
through making basic rather than 
acid steel 

@ 2. If this is true, call on the var 
ious alloy and refractory companies 
to help you set up your proposed 
furnace lining and practice 

@%. If you still show a net gain 
after recalculating your estimated 
cost, be sure that your melters un 
derstand thoroughly the differences 
between acid refractories and basi 
refractories, acid slags and basic 
slags 

@ 4. Canvass literature and talk 
to basic electric furnace operators 
to supple ment the information you 
have received from ferro-alloy and 
refractory manufacturers, Set down 
your furnace procedure and make 
certain that your melters and furnace 
helpers understand everything 

@ 5. Charge the furnace and make 
your first heat, being certain that 

a) You have everything so well 

organized in your shop that 
you will not have any delays 


when you are ready to tap 


You do not get your furnace 
too hot too soon 

You keep slag basic and its 
volume within bounds 

You do not allow the heat 
to die of its own accord—you 
are supposed to kill it with 
silicon or aluminum 

If the slag gets shiny, add 
burned lime quickly 


Individual electric furnace prac- 
tices, of necessity, must be extremely 
flexible so that the many different 
kinds of steels made with the many 
different kinds of raw materials in 
the many different kinds of furnaces 
can be produced economically and 
easily The practices which you 
finally settle upon will evolve from 
your Own experience and it would 
be folly to try to list hard and fast 
rules for making various grades of 
steel 

It may even be true that the best 
practices are those which chang: 
and improve year after year. In 
addition technical developments like 
the use of oxygen for making stain- 
less steels may revolutionize a whole 
segment of the industry quite sud 
denly. Nevertheless, there are some 
fundamental concepts which may 
still have a long and useful life and 
it is hoped that this article has 
enumerated and explained some of 


these 
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Standardize Cupola Blast Fittings 


@ bkssential details of cupola au ing Gorp., Harvey, HL, chairman 
volumes, air inlet diameters, and H. W. Schwengel, Modern hquip 
flange drilling dimensions have ment Co, Port Washington, Wis 
been standardized by the Furnaces |. H. Gougler, Grindle Corp also 
ind Accessories Product Group of ol Harvey: and ©. McGlone, Whit 
the Foundry Equipment Manulac ing Corp 
turers’ Association Phe accompanying table of new 
Committee on Cupola Standard standards can be met by blower and 


ization includes G. k. Seavoy, Whit ur weight control manulacturers 


Standardized Cupola Air Volumes and Inlet and Flange Dimensions 





Cupola Shell Lining Recommended ‘ Bolt No. of 
Size iD iD 


No n 


Blower Capacity Circle Bolt 
cfm at STP ’ in.-Diem Holes 


23 1000-1050 12% 12 
27 1430-1550 | 14% 12 
27 1430-1550 ! 14 12 
32 2000-2400 ! 12 
37 2700-3000 12 
3450-3780 16 
4000-4500 
4500-5200 
5750-6675 
7100-8250 
8600-9700 
10,200-11,340 
11,900-13,000 
11,900-13,000 
13,900-15,500 
16,100 
18,400 


~ 
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Special installations sometimes require other 
standardized dimensions 
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WHY USE FORGED HOOKS? 


Foundryman might take a hint from this crane manufacturer 


@ because the art of hand forging 
is disappearing, we decided to 
switch to cast alloy steel crane 
hooks, In addition to guaranteeing 
a source ol supply, we tound that 
the change gave us stronger hooks 
at lower cost, as well 

Adopted with the usual relue 
tance to deviate from a tried and 
proven product, the cast hooks now 
are being produced in capacities 
from 5 to 70 tons for use under 
strenuous shipping dock service 

In selecting the hook material, a 
high strength alloy casting with 
good yield characteristics was fa 
vored, A high strength casting of 
approximately the same size as the 
replaced forged hook provides a 
100 per cent increase in safety tac 
tor. The extra reserve establishes 
unquestionable confidence in the 
conversion and represents a sub 
tantial improvement in product 
Phe hook was redesigned for cast 
steel by straight engineering math 
ematical calculations. 

After the hook was designed and 
cast, destructive testing showed that 
the hook was one and a hall times 
stronger than design calculations 
had predicted, During tests, at 
yield point load, the hook opened 
up appreciably, thus assuring a vis 
ible overload warning belore ulti 
mate failure 

The steel selected for hooks has 
the characteristics given in the 
table. Quality of the steel is ulti 
mately confirmed by hardness test 
ing ind ape tie particle Inspec 
tion 


One of the award winners in the Steel 
Castings Users Div, of this year's Product 
Development Contest of the Steel Found 
ers’ Society of America 





who switched from forged to cast hooks. 
Result: stronger hooks at lower cost 








Mechanical and Chemical Properties 
of Cast Steel Hooks 





Carbon 0.30-0.40 per cent 
Manganese 060-100 ” ” 
Silicon 0.280.75 ” ” 
Phosphorus 0.05mex ” ” 
Sulphur 0.05mex " ” 
Chromium 060090 ”" ” 
Molybdenum 040050 ”" ” 
Tensile Strength 120,000 psi 
Yield Strength 100,000 psi 
Elongation 14 per cent 
Reduction in Area _ Seething 


Oil Quenched and Tompored 241-285 Bhn 








Fifty-ton cast crane hook and 
shackle is used for strenuous 
shipping dock service. Others 
have capacities from 5-70 tons. 








































R. P. Fox/Chief Engineer 
Clyde Iron Works, Inc 
Duluth, Minn 





Visible overload warning 
before ultimate failure is 





seen in the open 5-ton 
cast hook that was stressed 
with yield point loads. 








OLDING 


MATERIALS 
METHODS 
MACHINES 


Tremendous increases in 
castings production have 
been made possible largely 
through improvements in the 
methods, equipment, and 
materials of molding. Here 
is a review of these advan- 
ces and an evaluation of 
the processes 





A MODERN CASTINGS BONUS —-—— 


Condensed from the forthcoming AFS 
publication Principles of Metal Casting 
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tures for different periods 


Mixture 
ondard Sand $000 gt 
ereal Binder 1% 10 gt 
extrose Binder 3%, 90 gr 
fater 1%, 90 mi 
unded eorn tivatl yrup binder 


tqually effective, as illustrated in 
bk 
7yoperties of Baked Cores, An 
Ctrically heated oven fitted with 
Grceulating tan wa used for 
king core \ hown im lable } 
1 Fig. |, higher percentages of 
ttrose binder increased the ten 
strength of baked specimen 


@s. Baking time required to reach 


wa’ strength diminished as dex 


“ binder content increased 


us, at an oven temperature of 
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Molds are the foundryman’s forming tools . . . 


@ The mold is the foundryman’s 
forming tool, Good castings cannot 
be made without good molds. Be 
cause of the 
mold, casting processes and cast 


importance of the 


ings are often described by the ma 
terials and methods employed in 
molding. A classification of proc 
esses includes: 
1. Sand casting 
a. Greensand molds 
b, Drysand molds 
c. Coresand molds 
d, Cement-bonded-sand molds 
¢. Loam molds 
Shell molds 
gv. Pit and floor molcs 
Permanent-mold casting 
Die casting 
Centrifugal casting 
Plaster-mold casting 
Investment casting 
Special processes; graphite 
molds, ceramic molds 
Fach ol the processes listed above 
has a field of most appropriate ap 
plication, certain advantages, and 
limitations 
Sand-molding processes are used 
to produce, by far, the largest quan 
tity of castings. Whatever the metal 
poured into sand molds, the prod 
uct may be called a “sand casting.” 
There are a number of sand-mold 
ing processes used for different 
Purposes 
Green-sand Molding is most com 
mon among the sand-casting proc 
esses. Green molding sand may be 
defined as a plastic mixture of sand 
grains, clay, water, and other ma 
terials. The sand is called “green” 
because of the moisture present 
and is thus distinguished from dry 
sand, 
Basic steps in green-sand mold 
ing are: 
|. Preparation of the pattern 
Most green-sand molding is done 


with matchplate, or cope and drag 
patterns, Loose patterns are used 
when relatively few castings of a 


type are to be made, In simple, 
hand molding, the loose pattern is 
placed on a mold board and sur 
rounded with a suitable-sized flask 

2. Making the mold, Molding in 
volves ramming sand arourid the 
pattern, As the sand is packed, it 
develops strength and becomes rig 
id within the flask. Mechanical 
ramming is done with molding ma 


R. W 


Dept of Mining 


chines, considered in the next sec 
tion. Ramming may also be done 
by hand. Both cope and drag are 
molded in the same way, but the 
cope must provide for the sprue 
The gatingsystem parts of the 
mold cavity are simply channels for 
the entry of the molten metal 

With cope and 


drag halves of the mold made and 


4. Core setting 
the pattern withdrawn, cores are 
set into the mold cavity to form 
the internal parts of the casting 
The core-setting operation may be 
done by hand or mechanically 

With 


cores set, the cope and drag are 


1. Closing and weighting 
closed. The cope must usually be 
weighted down or clamped to the 
from thoating 
Metal 


lostatic pressure pushing up on the 


drag to prevent it 
when the casting is poured 


cope can cause the mold to sep 
arate at the parting and allow the 
metal to run out 

Advantages of green-sand mold 
ing and molding sands are 

|. Great flexibility 


tion = process—mechanical 


as a produc 
equip 
ment can be utilized for perform 
ing molding and its allied opera 
tions. Furthermore, green sand can 
be reused many times by recondi 
tioning it with water, clay, and oth 
er materials. The molding process 
can be rapid and repetitive 

2. Usually the most direct route 
from pattern to mold ready for 
pouring is by green-sand molding. 

3. Economy—green-sand molding 
is ordinarily the least costly method 
of molding unless special reasons 
exist which favor the other casting 
processes 

Limitations in the use of green 
sand molding are 

1. Some casting designs require 
the use of other casting processes 
Thin, long 
sand in a mold cavity are washed 


proyections of green 
away by the molten metal or may 
not even be moldable. Cooling fins 
on air-cooled-engine cylinder block 
and head are an example. Greater 
mold strength is then required. 

2. Some castings develop detects 
if poured into molds containing 
moisture 

}. More intricate castings can be 


made by other casting processes 
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dimensional 


!. The 


and surtace ! 


finish of green-sand 


castings may not be adequate \ 
dimension! variation of +1/64 in 
lb to 


on small castings and +1 


5/32 in. on larger ones may be 
encountered. However, this varia 
tion on many castings may be much 
less if adequate control is exercised 

5. Large castings require greater 
mold strength and resistance to ero 


sion than exist in green sand 


Dry-sand Molds. Dry-sand molds 


are actually made with molding 
sand in the green condition. The 
sand mixture is modified somewhat 
to favor good strength and other 
properties after the mold is dried 
Drvy-sand molding may be done the 
same way as green-sand molding 
on smaller sizes of castings. Usual 
ly the mold-cavity surface is coated 
or sprayed with a mixture which 
upon drying imparts greater hard 
ness or relractoriness to the mold 
The entire mold is then dried in 
an oven at 300 to 650 F or by ci 
through the 


culating heated ait 


mold. The drying operation is one 
inherent disadvantage of dry-sand 
because the 


molding. However, 


mold is dry, the volume of gas 
formed when the casting is poured 
is much less than with green molds, 
and casting defects attributable to 


moisture should be absent 


Skin-dried Molds The effect of 
a dry-sand mold may be partially 
obtained by drying the mold sur 
face to some depth, 4 to 1 in 
Skin drying may be performed by 
torches, a bank of radiant-heating 
lamps, or electrical heating ele 
ments directed at the mold surtace 
Skin-dried molds must be poured 


shortly after drying so that mois 














ture from the undried sand will not 


penetrate the dried skin 
Floor and Pit Molding. The pro 
duction of large intricate Castings 
eighing from | to over 100 ton 


is, Ol Course 


ol 


one of the special ad 


vantages the sand-casting pro 


ESSES Consider how dithcult if 
ould be to make large intricate 
shapes in some other way. The sur 


face finish and dimensional ac 
curacy ol large castings in terrou 
illovs is not that of smaller ones 
dimensional tolerances of 1/16 to 
; In. being acceptable unl 
pecial experience permit close 
control. The problems of mold con 


truction, handling, coring, gatin 


pouring, and cleaning of large ca 


much { 


ngs require nvinecring 
ellort ind control 1 he territ 
mount of labor, time ind mate 
rials going into making a large cast 
ing makes the scrapping of one « 
ceedingly costl 
MOSTLY HAND WORK 
When molds are medium to large 
itt sive consider ible he ivy equip 
ment, floor space ind time must be 
illocated to the molding opera 
tion. Floor molding is done on the 
floor of bays of the foundry set asic 


lor these heavy molding jobs 


When the pattern being molded 


is too large to be handled in flasks 
molding is done in pits Molding 
pits are concrete-lined, box-shaped 
holes in the molding floor I he 
pattern is lowered into the pit and 
nolding sand is tucked ind 


rammed under the pattern and up 


side walls to the 
I he the 
finished off with cores o1 
flask. Such large 


dried 


the parting sur 


mold is 


with sand 


face cope ol pit 


rammed in a cope 


molds are always 





LOAM MOLDING 
When a 


iron 





large mold tor a gray 


he construct d itt 


brick 


ing up a large portion olf the mold 


casting can 


multiple piece flasks or by 
loam is used as the molding mat 
molding sand con 
50 


rial. Loam is a 


taining about per cent sand 


grains and 50 per cent clay. It is 


brickwork 


and brought to the pattern dimen 


troweled onto a surlace 


sions by using skeleton patterns 
sweeps, O1 templates is the mold 
ing progresses Loam molds must 


Use core molds for intricate castings .. . 








Very te 
| 


ilso be thoroughly dried 


foundries are equipped to « loam 
molding 


Cement-bonded-sand Molds. Cx 


nent-bonded molding sand is i 
mixture of sand, & to | per cent 
high-early-strength  hydraulse « 
ment, and 4 to 6 per cent wate 
This mixture develop reat has 

ness and strength when the cement 
et Molding may be performed 
by the methods discussed above and 
thers pecially suited to th it 
ment. The mold must be allowed 
to harden betore the pattern can 
be withdrawn. Then the mold | 
illowed to cure or continue setting 


lor about 72 hr betore the mold car 


be closed or assembled ton pouring 
When the mold ts poured, heat 
Cause the water ft crystallization 
ft the cement to be driven off inal 
thus steam must be allowed to pa 
ff through the ma means obit 
orosit mal titabl distributed 
ent hole Cement-bonded-sand 
nolds « it} ” constructed ith con 
iderable ioctl olten more thi 
that obtainable iti thes pera ( 
or making large mold Cons 
e rene Thiet mcurate castin il 
be obtaimed 

Core Sand or Core Molds. Some 
tire mold ine nade entire! I 
in assemblage of core In place 


High production molding with sand 


flasks on cope and drag mounted patterns 


usually uses rugged, tight 


































ittert rt bone ite used I 
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Special techniques make precise castings . . . 


The sand used for shell molding 
consists Of a mixture of the follow 
ing ingredients: 

1. Dry-sand grains, AFS fineness 
90 to 140 distributed over 4 to 5 
scTecns., 

2. Synthetic-resin binder, 3 to 10 
per cent by weight. Resins which 
may be used are the phenolformal 
formaldehydes, al 
Phe 
thermosetting 
since the strength developed by th« 
entirely on the 
strength of the plastic binder after 


dehydes, 
kyds, 


must be a 


and polyesters resin 


plastic 


mold depends 


the mold has been heated 


SHELL CURING TECHNIQUE 

The shell is cured in two stages 
When the sand mixture drops onto 
a pattern heated to about 350 to 
700 F, the plastic partially thermo 
sets and builds up a coherent sand 
shell next to the pattern, The thick 
ness of this shell is related to pat 
dwell 


tern time on 


the pattern, and the sand mixture 


temperature, 


\n example of these relationships 


1s 


Ipprox time, for 

S/16-in. shell 

Pattern-plate O% resin sand 
temp 


SOO TF 
SWOT 
10 F 
vO 


21 sex 
12 see 
10 sex 


4 ee 


Phe shell, still on the pattern, can 
then be cured by heating it to 550 
to 650 F for 1 to 3 min, Stripping 
the shell from the mold presents a 
problem since the shell is 
strong and grips the mold tghtly. 
A mold-release 
agent is necessary so that the ejec 
tor pins can push the shell off the 
patterns, Silicone parting solutions 
sprayed on the pattern have been 
found satistactory. The shell halves 
may then be assembled and poured 
for shell 


very 


agent or parting 


Advantages claimed 


molding are exceptionally good 
surlace finish and dimensional ac 
curacy, 0.008 to O.OLO) in 


variation being obtained in some 


per in 
castings. Hence the elimination of 
machining 

casting-weight 


some operations, de 
variation, 


avail 


{ reased 


and less cleaning cost are 


able. However, the process is still 
so new that its exact place has not 
been established 


Molds which can be reused many 


times are made of metal, usually 


gray cast tron or steel, though some 
The 


cavity) in a 


times of bronze. mold cavity 


(or die permanent 
mold is often cast to its rough con 
machined to its 
The gating 
system as well as mold cavities are 


The 


makes it possible to obtain very 


tour and then is 


finished dimensions 


machined machined mold 
good finish and dimensional accu 


racy in the castings. Aluminum, 


magnesium, zinc, lead, copper-base 
alloys, and cast irons are the prin 
cipal alloys so cast. Extremely high 
temperatures of casting and conse 
quent mold attrition make perma 
unsuitable for most 


nent molds 


steel castings. Pouring tempera 
tures, approximate mold lite, and 
mold operating temperatures are as 


follows 


is used on the sprue after the cast 


ing is poured 


| 


By means of permanent mold 


casting, dimensional tolerances of 
t0.010 in. on a dimension for 
good 
The 


pro 


many castings together with 


surface finish can be obtained 


chilling action of the mold 


duces better metal properties in 


many alloys. Holes can be cored 


and inserts cast into place more a 
curately than is possible in sand 


molds. The casting design, though 


must be simple enough and with 


sufhcient draft so that ejection 


from the mold is feasible. Because 


ot mold cost, the process 1s limited 


to applications where the advan 


tages named result in an economi 


or engineering gain in prelerenice 


to sand castngs. Castings in this 


category include carburetor bodies 





Pouring-temp 


Metal range, F 


Mold operating 


Approx mold life temp, F 








2300-2700 
1300-1400 
1900-2100 
1200-1300 
730-800 


Gray cast iron 
Aluminum base 
Copper base 
Magnesium base 
Zine base 


600-800 
650-800 
250-500 
300-600 
400-500 


5,000-20,000 castings 
Up to 100,000 castings 
5,000-20,000 castings 
20,000- 100,000 castings 
100,000 + castings 





limited to volume 


The 


production and usually requires a 


process Is 


continuous cycle of mold prepara 
tion, pouring, and casting ejection 
This is necessary so that all steps 
can be timed the then 
kept within a fixed operating-tem 
the start of the 
pour, Operating temperature of the 


and mold 


perature range at 


mold is one of the most important 


factors in successful permanent 


mold casting. Automatic machines 
have been developed to obtain a 


continuous cycle 


MOLD COATINGS 
Mold life 


ing ejection made easier by coating 


is extended and cast 


the mold cavity. Carbon soot, de 


posited from an acetylene torch 


is used for iron castings. Retra¢ 
tories suspended in liqquids may be 
sprayed on the cavity. The coating 
can be used for controlling the rate 
of heat extraction trom the casting 
its thickness Metal or 
in the 
before it is The 


fed into the mold only by 


by varying 


sand cores may be set mold 


closed, metal 1s 


usually 


gravity (gravity casting), but in 


, 
some cases air pressure, 5 to 10 psi 
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refrigeration castings, hydraulic 


brake 


washing-machine 


rods 
geal 
covers, oil pump bodies, typewriter 


cylinders, connecting 


years and 
segments, vacuum-pump cylinders 
crankshalts, 


valve 


small flatiron bases 


and bodies 


DIE CASTING 
Die diltters 


nent-mold casting in that the 


casting from perma 
mol 
mold 


L000 


ten metal is forced into the 


cavity under high 


to 100,000 psi 


pre ssures 
Iwo principal type 


ol die-casting machines are used 


the hot-chamber and cold-chambe1 


machines. Molten metal flows into 


the hot chamber since it is sub 


merged in the melt and is then 


forced 1000 


into the die cavity at 
to 2000 psi. In the cold-chamber 
ladled 


Pressures in the cold 


process, metal is into the 
shot chamber 
maching high 


I he 


used for 


chamber may go as 


is SO.000 psi first-named ma 


chine ts casting zinc, tin 
lead 
The 


casting 


ind other low-melting alloy 


last named one is used fon 


iluminum magnesium 


coppel base and ther high-melt 


ing alloys. Ferrous alloy ire 











yet die-cast because of their high 


pouring temperatures Die-casting 
temperatures are similar to those 
used for permanent-mold castings 
given in the previous section 

Die casting as a production cast 
ing process has certain advantages 
some of which are listed below 

l \ production rate of 150 to 
250 die-cast cycles per hour with 
up to 500 shots per hour possible 

2, Commercial dimensional tol 
erances ol 0.001 to 0.003 in 


can be obtained easily in some 
castings 

'. Thin sections, down to 0.015 
in. in small castings, can be cast 
because of the pressures involved 

!. Accurate coring and casting of 
serts 1s possible 

». Surface finish of many cast 
ings is such that they can be butted 
directly 

Lt) Rapid cooling rate produces 
high strength and quality in many 
illovs: zinc-base die-casting alloys 
for example, would not be used in 
many of their present applications 
if they could only be sand-cast 

On the other hand, the casting 
design must be such that the mold 
cavity and cores allow the casting 
to be ejected. This is a fundamen 
tal difference or limitation of metal 
molds, however cast, not applying 


to sand-casting processes 
INVESTMENT CASTING 
Investment casting is a process 

ilso known as the “lost-wax” prov 


precision” casting The 


ess ol 


term “investment” refers to a cloak 
or special covering apparel, in this 
case a retractory mold, surrounding 
1 refractory-covered wax pattern 
In this process a wax pattern must 
be made tor every casting and gat 
ing system to be cast; LL 10,000 


castings require 10,000 patterns 
The patterns are cast by injection 
molding. The wax pattern is in 
effect die-cast in metal molds. Te 
obtain the wax pattern it is neces 
sary to have a master metal pattern 


from which the die can be cast 


using low-melting alloys, or the du 
itsell may be machined as a nega 


tive of the pattern. Starting with 
the pattern, the steps in the proce 
follows 


| \ master pattern 


ire is 
ma (ile lo 
casting thre war pattern j adie 
The die usually 


rust | Ave 


i tin-bismuth alloy 


illowance for shrinkage 


i both wax and later the metal 












Cold-chamber die casting of one-ounce to 20-lb parts, 0.015 to 0.150 


in. thick, is practical when large quantities are required 


casting, about O.OL] to O.OL5S in 


per in, total 


2. Wax patterns and gating sys 
tems are produced trom the metal 


ble nals 


ceresin, A¢ 


dies. Waxes employed are 
ol beeswax, carnauba 
rawax 


parathn, and other resins 


usually obtained as proprietary 
mixtures. The wax is injected into 
the mold at 150 to 170 F and at a 
pressure of 500 to LOOO psi Poly 
tyrene plastics are also used but 
require a mold temperature of S00 
to OOO | pressure up to 12,000 psi 
id iron or steel dies. Mercury may 
ilso be used in place ol wax pat 


terns but must be frozen to retain 


the hape desired, Pattern md 
gating system must be assembled 
if cast yeparately They can be 


joined by heating the surfaces to 
be attached in the case of wax or 
momstening them with a 


carbon tetrachloride, in the case ol 


pron tyrene .pattern 

Precoating. The wax assemb! 
i lipped mto a slurry of a retrae 
tor coating material \ typo 
hurt Consists of 25 mesh iia 
flow suspended in iter-ethyl! sili 
cate solution of suitable viscosity to 
prod “we 4 untilorm coating alter 
drying Sore Lypou i] coatn ma 
‘ i in¢ isted in Lalste , 
| ping thre 
a ip to 10 
coatil Is fot Liie i pat 
el lrpect ‘ ect thie 


molding material. In this case, the 
molding mixture must be vacu 
umed to remove air bubbles which 
may lodge next to the 


1. oT he 


next avested in the 


pratte mn 
embly ! 
mold Thi 


is done by investing the wax as 


coated wax a 


sembly on a table urrounding it 


with a paper-lined steel flask and 
pouring — the investment-molding 
mound the 


mixture pattern, Phe 


mold material settles b rravity and 
completel urrounds the pattern 
is the work table i itbrated 


INVESTMENT MATERIALS 


I hve aa) nding mivestiment i con 


posed of silica o1 quart, grains and 


binder Iwo types of investment 
ire used ne for lo lemperature 
metas ca belo 100k and other 
hoot netal ith high }) ititiv tem 
pcrature hese of course itt re 
lated to the precoating listed in the 
talole ibove Sore typical invest 
mentmolding rrpimtiire ine rivet 
it lable 1 and I hve old it¢ 
il ed 1 iip-set to t lo hi 
) Lhe minyv mia reheating 
Wax is melted out i the hardened 
mold b heating it im as inverted 
{ a OO imp f ° 

ma 
fern I 
' if 
( | } j 1 pore 
‘ { | ite 1 j 
( | ‘ } 
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Spraying silica on sprue-base areas of investment molding wax pattern Spun molds may be vertical or 
assembly which were not covered in the dipping operation. horizontal, and on axis or off 


from about 300 to 1600 to 1900 F in. in diameter and 2 in. long have useful casting process. Copper- and 
for ferrous alloys or 1200 F for alu been cast. iluminum-base alloys may be cast 
minum alloys. The finishing tem At present most casting sizes by in plaster molds, but ferrous alloys 
perature of preheating is controlled this process run up to 5 Ib in are not. Plasters used for molding 
so that the mold is at a temperature weight, although much larger ones consist of mixtures of gypsum o1 
desirable for pouring the particular have been cast. OL course, the eco plaster of paris (CaSO yl4 H,O 
alloy and casting design. Burnout nomic factors of casting by the vari and ingredients such as talc, asbes 
and preheating cycle must com ous processes, and possible savings tos fiber, silica flour, and others to 
pletely eliminate wax and gas-form through precision casting are im control the contraction characteris 
ing material from the mold portant ones in deciding whether tics of the mold and setting time 

6. Pouring. In the case of fer the process shall be used The plaster is added to water and 
rous castings the mold is poured Casting in plaster molds, or plas mixed to a consistency of 140: 180 
with metal from an_ individual ter-bonded molds, has become a Consistency is defined as the pound 
small melting furnace, arc type 
holding the exact weight required 
by the mold. When the mold is at v// 
pouring temperature the furmace 


Table 1 . . Precoating and Investment, Formulas* 





No 
Plaster of paris 30.0 Calcined gypsum 
and mold are inverted, transferring Silex (powdered) 70.0 Silica 


metal from the former to the latter Strontium chloride 
, . he he lied No 

\ir pressure may then be appliec Plaster of poris $2.0 Colcined gypsum 

to the sprue to force-fill the mold Marble dust 16.0 ashestos fiber 

Graphite 0 


cavity Soapstone (powdered) 


16.0 Plaster of paris 
Silica 
Tale 


7. Cleaning operations follow 
No 


low cooling of the casting. Plaster of perils 50.0 


9 


Certain advantages characteristic Powdered mica 25.0 es 
6 Silica 


. . : ; . , Marbe dust 
of the prec ision-casting process are - 25 Tetraethy! silicate, 8 vol 


listed below: No Water, 1 vol 
1, Casting high-pouring temper Alpha gypsum (21) 30.0 tiquid 
1 od . Silica (200-400 mesh) 62.0 (Alcohol, 1-2 vol 
ature alloys to accurate dimensions. Andie tina) 50 Hydrochloric acid, few drops 
The metallic-mold processes are Alundum (fine) 10 No. 10 
not suitable for steel and other al Boric acid 2.0 Silica 
; Magnesia 
loys which must be poured at high Semasls emimenion ghemhbate 
temperature, Accuracy of *0.005 Plaster of paris 30.0 Monobasic sodium phosphate 
: »; Cristobalite 50.0 Liquid—water or 10% hydrochloric 
In, per, In. Is possible in many cast Tridymite (and silica) 20.0 or nitric acid 
ings. Machining on castings ol 
many difhcult-to-machine alloys is eae No. 11 
F ids (18 ts) 94 ts 3 h sil 
reduced or eliminated. Elimination — parts 325-mesh silica 
56 parts 325-mesh alumina 
of machining is one of the great 37 parts 40-mesh sand 
virtues of the process. Liquids (80 parts) 4 parts 20 Be sodium silicate 
1 part 2°% polyvinyl alcohol 


2. Castings of great exterior and 


interior intricacy may be cast *From K. Geist and R. M. Kerr, Jr 
Numbers of above formulas refer to type as follows 





3. Thin sections may be cast, Formulas | to 3 are old types of dental investment of low expansion 


even in the high pouring tempera Formulas 4 to 6 are new types of dental investment of high expansion 
ture alloys, because of the heated Formulas 7 and 8 are mixtures for plaster casting 
, Formulas 9 and 10 are investments for stainless high-fusing alloys 


. vd 
molds. Wire torms down to 0,002 Formula 11 refers to heat-resistant alloys 
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Ramming green sand core over 


perforated hollow steel arbor. 


ol water per 100 Ib of plaster in 
the mixture 

Dry strength of the plaster de 
pends greatly on the consistency of 
the mix, as revealed: in the follow 


ing table from R. F. Dalton 


Consistency 
Ib water / 100 Ib mix 


Dry compression 
strength, psi 


11,000 30 
6,000 37 
4,000 47 
2,000 68 (usual for plaster of paris 
200 140-180 
\fter mixing, the plaster in a 


creamy condition is poured over 
the pattern and retained in a flask 
\ pattern parting, stearic acid dis 
solved in petroleum spirits, for ex 
used. Generally 


ample, may be 


metal patterns are necessary be 
cause the water in the plaster raises 
the grain on wood patterns and 
makes them almost impossible to 
After 


pattern can be 
the 


draw setting 20 to 30 min, 
the 


blown off 


rapped and 


mold by a 


Table 2 




















Simplest set-up for speeding-up 


molding for small castings 


Permeable (porous) casting plas 


ter can be made by beating an 
bubbles into the plaster slurry with 
a mechanical mixer. Permeabilits 
up to 130 in standard permeability 
tests are possible 

Setting of the plaster involves hy 
the gypsum: CaSO,.! 

CasO,* 2H.O + heat 


dration of 
2 H,O 
\fter setting, the molds are 
at 400 F For 
castings, 10 to 20 hr at 


aluminum 
10 F is 


or higher 


suitable. The plaster can be pat 


tially dehydrated at higher drying 
temperature, and consequently the 
mold evolves less steam when the 
castings are poured. However, mold 
surength is lost with dehydration 
It is obvious that the time required 
for curing plaster molds is an un 
desirable part of this process How 


ever, because of dimensional accu 


racy and surtace finish, many cast 
ings, such as rubber-tire molds, 
foam-rubber molds, cast match 


Investment-molding Mixtures” 











Refractory Type sand rotiot __ 
No total, Loke Albany Juniata 
! 95 1 } 1 
2 95 1 1 2 
3 91.2 1 1 2 
4 90.6 } } 2 
5 92.3 1 1 1 
6 80 8 1 ! 
. Sand 





*From W. F. Davenport and A. Strott 

t % of total dry ingredients 

! The sand type and grain distribution are 
Table 2a 


Binder Water, % 
5% alumina cement 27.9 
5% alumina cement 30.9 
6.5% primary ammonium 33.8 
phosphate, 2.30% MgO 
300 mesh 
7.1% primary calcium 51 
phosphate, 2.30% fused 
MgO, 300 mesh 
5.17 primary ammonium 34.1 
phosphate 
5% alumina cement 105 
Ethy! silicate or sodium 
silicate 
very importont ond are therefore appended in 






plates ind the like are molded in 
this way 
Antioch Process. Miolding in the 


Antioch process cleve loped by Mor 


ris Bean, is done with a mixture olf 
sand gVpsun isbestors tal soul 
um silicate, and water ind being 
the bulk ingredient and gypsum 
the binder. In proportions of () 


parts water to LOO part dry ingrecds 


cnts, water ts rdded to dry material 


consisting Of 50 per cent silica sand 


10) per cent gypsum cement, & per 


cent tal md small amounts of 


sodium. silicate cement 


I his 


puttern in 


port inal 


ind magnesium oxide slurry 
wound = the 


flasks on 


ind in about 7 min develops a set 


is poured 


suitable metal core boxes 


strength of about ‘Up bin compre 

sion, After standing about 6 hr, the 
molds in¢ isembled inal ttite 
claved itt tea il ibvouit itm 
pressure, They then are dried in au 


lor about 12 hy and finally in an 


Table 2a Sand Analysis 


Sand 
U.S. Series 
sieves 
Lake Albany Juniata 
On 270 
20 + 30 03 0.1 
30 + 40 5.0 06 0.1 
40 + 50 49.4 2.9 2.5 
50 + 70 46.0 10.46 57 
70 + 100 8° 19.2 71.8 
100 + 140 0.5 18.1 138 
140 + 200 0.1 197 20.9 
200 + 270 5.5 19.0 
270 + 325 15 18 
325 18 12.4 








* From Eaton Manufacturing Co 


Sand sieve analysis for sands in Table 2 


autoclaving and drying process pro 


oven tor 12 to 20 hr at 


ihbout 25 to 50 
I he 


poured 


duces permeability 
\FS perme ibility 


then ready to be 


molds ite 





ADVANTAGES OF PLASTER 


The advantages of plaster molds 
we that nonterrous castings can be 
made with good surtace finish and 


dimensional accuracy I olerances 


of 0.005 in. on small castings and 


O<£.015 in. on large castings such 


i rubber-tire mold can be ob 


tained, Metaliurgs il quality mo alu 


| 


minum castings is also claimed for 


the Antioch proc because metal 
chills can be embodied in the mold 
Hydraulic Lorque-converte ele 


ments of hydraulic mutomobile 


transmissions are an example of the 


mitricacs md accuract ittainable 
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Mold materials govern heat flow .. . 


Centrifugal casting refers more 
specifically to the forces used to 
distribute the metal in the mold 
than to a specific molding process. 
However, since molds for centrifu 
gal casting are usually specially de 
signed, it is considered as a special 
process. Centrifugal casting falls in 
to three categories: 

1, True centrifugal casting 

2, Semi-centrifugal casting 

5. Centrifuging 

Kither permanent molds or sand 
lined tubular flasks are used. Some 
times coresand molds are centrifu 
gally cast. Short castings may be 
cast with the spinning axis vertical, 
Centrituging differs from the pre 
vious two in that the entire mold 
cavity is spun off the axis of rota 


tion. Metal is fed from a central 
sprue through a gate into the mold 
cavity. Pipe, gun tubes, bushings, 
and a variety of centrifugal castings 
are made by this process. 
SPECIAL PROCESSES 

In addition to the more common 
molding processes described earlier, 
there are a few less frequently used 
methods and materials for molding. 

Graphite Molds. Graphite may 
be used as a mold for casting non 
ferrous alloys and cast irons. Blocks 
ol graphite may have mold cavities 
machined into them, as is done 
with permanent metal molds. These 
molds have advantages like those 
of metal molds except that they 
are not so durable. Graphite begins 


Operator, riding a stationary sand slinger, rams-up a large cope while 
finisher repairs the drag half of a diesel cylinder block. 


to oxidize above 750 F and the 
mold then begins to show wear. A 
mold coating of ethyl silicate which 
deposits silica on heating increases 
the number of castings which may 
be made before the mold is unsatis 
factory. Graphite mold liners are 
used considerably in centrifugally 
casting brass and bronze bushings, 
sleeves, and other shapes. They may 
also be used for limited runs of 
permanent-mold-type castings. Re 
cently railroad-car wheels have 
been cast in graphite molds so ac 
curately that no machining its re- 
quired, 

Other 
used to a limited extent as a mold 


Materials. Aluminum is 


material for low-temperature cast 
ing alloys. The mold can be cast to 
shape sufficiently accurately so that 
only a small amount of machine 
work is necessary to finish the mold 
cavity. By anodizing the mold cavi 
ty, it is given added heat resistance 
The ability of aluminum to extract 
heat rapidly has made it possible 
to pour even ferrous castings in 
these molds. However, their main 
use appears to be for casting low 
melting alloys in permanent molds 

Silicon carbide is the mold ma 
terial in a process used for making 
permanent molds without the need 
for machining each mold. Granular 
silicon carbide is mixed with ben 
tonite (clay) and water containing 
sodium carbonate. This mixture is 
plastic and may be molded like a 
Alter the mold 
is made, it is fired at about 1500 F 


green molding sand 


and is thus converted into a stable 
hard mold. This mold has chilling 
power much greater than that ot 
sand though not so great as metal 
The process is a British invention 
and its use is not known in this 


country as yet 


CHARACTERISTICS 
OF MOLD MATERIALS 


The quality of castings depends 
on a multitude of interdependent 
variables. Certain of these factors 
are quite evidently due to the na 
ture of the metal of which the cast 
Others are due to 


ings are mace 


the nature of the mold, the mold 


material, molding process, and 
method of casting. One ol the in 
herent characteristics of the mold 


which influences casting quality i 





Most castings are machine molded .. . 


considered in the following para 
graphs. 

Heat Removal. The mass of the 
casting and its heat content deter 
mine the amount of heat in Bru 
which must be removed to cool the 
casting to room temperature. The 
surface area of the casting, funda 
mentally its design, determines the 
mold-cavity area through which the 
heat must be extracted. However, 
the mold largely determines the 
rate at which the heat may be ex 
tracted. Its thermal 
heat capacity, and 


conductivity, 
characteristics 
such as size, shape, and means of 
cooling regulate the time required 
for the molten metal to solidify and 
the solidified casting to cool to 


room temperature 


THERMAL CONDUCTIVITY 


The thermal conductivity of a 
number of mold materials is com 
lable 3 
that molding sands and plaster are 


pared in Table 3 shows 
least able to extract heat. Of course, 
the particle size and denseness of 
packing of aggregates have a great 
influence on conductivity. For ex 
ample, silica brick having a higher 
density than molding sand has bet 
ter conductivity. This is also illus 
trated in a comparison of the con 
ductivities of flake graphite and 
graphite brick (Table 3) 
molding sand appears to be able to 
extract heat 


However, this situation 


(,reen 


more rapidly than 


dry sand 


Table 3 


changes as soon as the green sand 


is heated above 212 F 


\ fundamental difference in the 
chilling power of metal molds as 
compared with sand molds is re 
Table 3, the 


order ol 


ditterence 
1000.) to 


vealed by 
being on the 
10,000-fold. This fact is the reason 
for a number of metallurgical dif 
ferences in the properties of alloys 
when they are cast in the two difter 
ent types of mold materials. Grain 
size, segregation, alteration of the 
microstructure, changes in re 
sponse Lo heat-treatment, and other 
metallurgical properties ol casting 
alloys are affected by diflerences in 
cooling rate. For example, a cast 
iron can be either a gray or a whit 
iron depending on its rate of so 
Many 


could be cited 


lidification other instances 

At this pome it should be recog 
nized that the thermal conductivity 
of the mold material does very sub 
stantially affect metallurgical cast 
ing quality. Because of these differ 


ences in thermal conductivity ol 
molding materials, different materi 
als may be used in the same molds 
to produce temperature gradients 
Chills are 


sand or plaster molds to extract 


metal forms put into 
heat rapidly from certain parts of 


a casting. Insulation may be used 
on risers which are supposed to re 
inain molten longer than the cast 
ing in order to teed liquid metal 


into the mold cavity during solidi 


Approximate Thermal Conductivity of Various Materials 


Btu/hr/sq ft/F difference/in. thickness 





Material 


200 F 


0.133 
Tempered (wet) sand 0.672 
Charcoal 
Powdered gypsum 
Plaster of paris 
Silica brick 
Magnesite (fired 
Carborundum brick (SiC 
Carbon, graphite 
Gray cast iron 
041% C steel 360 
Graphite brick 695 
Aluminum 1540 
Copper 2730 
Diatomaceous earth 0.31 


Asbestos paper 1.70 


Thermal conductivity 


400 F 1000 F 1600 F 2000 F 
0.169 0.300 0.600 





*Taken from the following sources 

a. Harbison-Walker Refractories Co 

b. Paschkis, V Heat Flow in Most Sand 
p. 163 


Modern 


Refractory Practice, 1950 


Transactions, American Foundrymer 


c. American Society for Metals, Metals Handbook, 1948 


d. Chemical Rubber Publishing Co 


Handbook of Chemistry and Physics, 34th ed 


1952-1953 


fication. An intelligent use of mold 


materials can make it possible to 
produce temperature gradients and 
rates of heat extraction which will 
metallurgical 


favor the highest 


quality 


PRODUCTION MOLDING 


The tremendous increase in cast 
ings produc tion has been mace pos 
sible largely through improvements 
in the methods, equipment, and 
materials of molding. Sand molding 


is done in the tollowing ways 


1. Bench molding 
”. Machine 
Shell molding 


molding 


!. Floor and pit molding 


Bench molding is hand work, smal! 


in size, and limited to the produc 
tion of only a tew molds hourly 


loday it remains as the simplest 
way to make one or a lew 


kind 


suited for the 


small 
castings of Floor and put 
molding “ure larger 
casting sizes. By tar the largest ton 
nage ol castings weighing up to sey 
eral thousand pounds are produced 


by machine molding using green 


sand as the mold material 


MOLDING MACHINES 


There are about 5200 foundries 


in the United States making sand 
castings. Except for highly special 
ized equipment their molding ma 
chines are of the 


1. Simple 


following typ 
mqueese) hand or oAdt 
pressure-actuated 

Simple yolt machine 
pore ure-actuated 


} Jolt 


qyuue eset 


olt-squeese (ripper 


| 
», Jolt stripper 


olt, rockover, dra 
Jolt qu st 

X Sand slinges 

% Variation ttle ilporve 


10. Mold or core blower 
Simple Squeezers. Squeeze-mold 
ing machin uitilise ne tile i i 


mold ME 


pariecuiatie ill 


ol packilig thre 
tire ipplied 


mianuall through i quecs he 
tr plate | thre md iwiaitist 
limited 


| race 


m7 


patterh (uces¢ | 


j wes 
peer 


{ 
ale 
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For uniform molds combine ramming methods .. . 


fined by the following equation 
M.F., PX wd? W (i) 
where M.I molding force, lb 
P = air pressure in the 
squeeze cylinder, 
psi; often assumed 
to be the air-line 
pressure 

piston diam of the 

squeeze cylinder, in 
weight of pattern, 

flask, sand, and oth 
er accessories on the 
work table of the 
machine 

Hence, the molding 
squeeze machine is limited by its 
piston diameter and the air pres 


force of a 


sure available. 

The molding force of the squeeze 
head is, however, distributed over 
the entire squeezing area at the top 
of the flask. While M.F. is relatively 
constant for a particular machine 
(and air pressure), the flask size is 
not. Therefore, molding pressure 
applied at the flask surface is a 
better criterion of the packing force 
applied to the sand, This is deter 
mined by the following equation: 

M.F. F 
ur a *) 
Ay 
molding pressure, 
psi, at flask surface 
M.F, = molding force, Ib, 
applied by squeeze 
cylinder 


M.P 
where M.P. 


surface area of flask 
under M.F., sq in. 


Table 4 





Molding pressures of 20 to 50 psi 
are in common use. A summary of 
the relations between squeeze pis 
ton diameter, line pressure, flask 
area, and actual molding pressure 


is given in Table 4 


SAND PACKING FORCES 


Formulas (1) and (2) define the 
packing forces and pressures ap 
plied to the squeezed surface. If 
molding sand were a perfect fluid 
these pressures would be transmit 
ted to the pattern surface and uni 
formly distributed. However, since 
molding sand behaves as a plastic 
aggregate of solid particles, much 
of the energy applied in moving 
the sand at the top surface of the 
flask is absorbed as friction and 
only a portion is transferred to the 
sand adjacent to the pattern. Bridg 
ing and keying of the sand grains 
against the flask and each other 
keep the molding pressure from 
reaching the pattern surface. 

Thus it can be seen that molding 
by squeezing alone will become less 
effective for a given pressure as the 
depth of the mold half increases 
Furthermore, there will be a differ 
ential in the degree of packing from 
the squeeze head to the pattern 
Sand density is at a minimum ad 
jacent to the pattern, and the hard 
ness of the mold is therefore less 
than that next to the squeeze head 
Because of nonuniform pressure 
distributions, the sand adjacent to 


. Squeeze-pressure Chart” 





Total effective 
Squeeze 
piston 


Squeeze 


piston line pressure of 80 


diom, area, psi with allowance for 


in sq in average load 


pressure developed ot 


Squeeze pressure/sq in 
(80-lb line pressure at machine) 


25 30 35 40 45 50 60 70 





10 78.5 5,700 
12 113.1 8,306 
13 132.7 9,800 
14 153.9 11,200 
15 176.7 12,300 


14,000 
18,000 
19,800 
22,000 
23,800 


16 201.1 
18 254.5 
9 283.5 
20 314.2 
21 346.4 


31,400 
43,500 
49,100 
59,300 
70,200 


24 452.4 
28 615.8 
30 706.9 
33 855.3 
36 1017.9 


228 190 163 

332 276 237 208 185 166 

392 326 280 246 218 196 163 

448 374 320 280 249 224 187 160 
492 410 352 308 273 246 205 176 


560 466 400 350 311 280 233 200 
720 600 514 450 400 360 300 257 
792 660 566 495 440 396 330 283 
880 734 628 550 489 440 367 314 
952 794 680 595 528 476 397 340 


1256 1045 896 785 697 628 527 448 
1740 1450 1242 1174 966 870 725 621 
1964 1635 1402 1228 1090 982 817 701 
2372 1973 1690 1483 1316 1186 987 845 
2808 2340 2006 1757 1560 1404 1170 1003 





*From E. A. Blake 


To use table, multiply length and width of mold to get area. Then find mold areas in above table 


nearest to your oreo 
be readily determined 


Squeeze piston diameters an pressures per square inch on mold can then 
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the pattern may be nonuniformly 


rammed. There is therefore a limit 
to flask depth which may be proper 
ly molded by squeezing which is 
dependent on the squeeze machine 
Capacity, pattern contour, molding 
sand, etc. To obtain more uniform 
packing next to the pattern, the 
squeeze method of molding is used 
in combination with the jolt meth 
od 

Simple Jolt Machine work table 
flask, and 


raised by a pneumatically operated 


with pattern, sand is 
piston and allowed to fall against 
the base of the machine under the 
influence of gravity. Packing of the 
molding sand is caused by work 
done by the kinetic energy of the 
falling sand. Of course, the number 
of times that jolting is done will 
have a great effect on the degree 


of sand pac king 


JOLT RAMMING 


Note that, in this type of sand 
packing, the molding 
force is applied at the pattern sur 
face. The mold would thus be hard 


maximus 


est at the mold-cavity face. Again 
if sand were a pertect fluid it would 
flow uniformly against the pattern 


How 


ever, because of bridging and key 


surface under jolting action 


ing, nonuniform flow occurs, espe 
cially as the vertical depth of the 
casting increases and in deep pock 
ets. Because the sand away trom 
the pattern surface packs less than 
at the pattern surface, it is often 
necessary to finish off the top or 
back of the mold by ramming with 


a pneumatse ramimet 


USED ON HEAVY WORK 


Jolt machines, sometimes called 


bumpers, are useful in handling 
many sizes of flasks, especially when 
larger molds are rammed up on a 
\ pin-lift’ pattern 


stripping arrangement (also called 


molding floor. 


a push-off), is used when only on 
mold half is made. Loose patterns 
or separate cope and drags may be 
molded. Heavy flasks are drawn 


from the overhead 


pattern by 
crane. Large core boxes may also 
be used on jolt machines, It may 
be noted that the limiting capacity 
ol a jolt total 

i 


weight which it is able to lift and 


machine is that 




















let fall, and this can be defined as 
lollows 
rd 
i ——- Pp 
} 
where total weight which can 
be lifted by jolt cylin 
der, Ib flask weight 
pattern weight 
sand weight jolt 
table weight 
d diam jolt cylinder, in 


P = air-line pressure 
Molding sand weighs about 90 to 
100 Ib per cu ft 
500 Ib to several tons are 


Jolt capacities of 
available 
in commercial machines 

Pattern Stripping. The elimina 
tion of the operation of stripping 
the pattern from the mold by hand 
speeds molding and removes one 
of the 
and 


sources of damaged molds 
variation of the 
Mechanical 
stripping can be 


dimensional 


mold cavity pattern 
performed by 
pushing or lifting the flask away 
from the pattern table. The pattern 
or its mounting table is vibrated 
before and during the stripping op 
\ slow the 
pattern during the moments when 


eration. withdrawal of 


it leaves sand is desirable 
I hese 
pin 


which push on the flask, separating 


steps are incorporated in 


lifts or lifting-bar strippers 
the pattern from the mold. Gener 
ally, on molding machines, the pat 
tern is lowered away from the mold 
the hold the 


while bars 


flask 


Jolt-squeeze 


pins or 
up 

Machines. — Jolt 
squeeze machines utilize a combina 
tion of jolting and squeezing to 
pack the molding sand Post-ty pe 


cantilever squeeze heads are 
available, and the machines may 
be portable or stationary I hese 


machines, without pattern-drawing 
features, are used mainly for match 
plate molding. For this purpose a 
jolt capacity of 500 Ib is adequate, 
since the molds are generally small 
enough so that one man can handle 
them 





MATCH 


PLATE MOLDING 


With the match plate between 
cope and drag, the drag half is 
molded first using the jolt action 
The 
the flask, can be jolted against the 
Then the 
is rolled over and the cope molded 
work 


with a 


bottom board, fitting inside 


sand to seat it assembly 


On most match-plat this is 


done by 


squeezing 


MyUce /¢ 




























cured by ramming molding sand 


Thus 


cope and drag are squeezed simul 


plate that fits inside the flask 


taneously. The pouring basin can 


be molded by a pattern attached 
to the squeeze board, while the 
sprue may be cut by hand or at 


Match pl ite 


jolt squees 


tached to the pattern 


molding using ma 


chines is perhaps the simplest 
method of speeding up the molding 
of small castings 
Jolt-squeeze Stripper. Pattern 
stripping devices, pin lifts, or flask 


frames are added to jolt-squeesze 


machines when only one 


Setting first inside core of a pump case. The arrangement of cores is se 





between them and the pit walls 


is made on the machine. Machine 
ol this type are ised tor separate 
Cope ind drag molding. One man 
and one machine may be used tor 


making copes and one lor drags to 


speed up molding. A third man 
can tunction i core seticl inal 
helper. Some typical machine-ca 


pacity characteristics of certain yout 


queeze pin-lilt machines are given 


im Lable 5. Ub 


mold which (ani bn 


limiting sizes ol 
produced «le 
pends on table size 
load 


pratt rm draw 


maximum yolt 


SUCE7ZE Capacity height ol 


EP ip pitip pon ccontel 















Table 5 Typical Specifications for Jolt-squeeze Stripper Machines, Post Type 
with Swing-arm Squeeze Head 
General Portable or Portable or | Seotlonery Seatieners 
specifications stationary | stationary 
Table size, in 20 by 27 | 21 by 30 | 23 by 31 | 25 by 34 
Recommended max | | | 
jolt load, Ib, at 80 
ib air pressure 600 800 1000 1500 
Squeeze cylinder 
diam, in iB 13 14 16 
Squeeze capacity, lb | 
at 80 Ib air pres 
sure 7200 10,000 12,000 16,000 
Pattern draw, in 4 or 6 6 of 6 | 6 or & | 6, 8, or 10% 
Stripping-pin center 12 min 25 max 13% min | 14% min 
line, front to back 22 max 12 min 26 max | 1] mox 
m | 
Stripping-pin center 
line, left to right 14'9 min 144% min | 16 min 19 min 
214 mox 23% max 25 max 29 max 
Distance, in., table | 12 min 18 min 18 min 18 min 
to squeeze plate | 20 mox 24 max 24 max 24 mon 
| | | 270 min 
| 26 max 
Distance, in., floor to | | 
table 27 28 28 or 30 28% or 32 
Distance, center of 
table to bock sup 
port, in 10% 13 4 17% 
Shipping weight, Ib 
approx 1500 1900 2200 1450 or 3850 
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Adjust molding pressure to suit job... 


line distances, and distance from 
table center to squeeze plate and 
back support. 

Table Size. Table size limits the 
effective area for attaching patterns 
or bolster plates. The underside of 
the work table is provided with 
recesses and places to bolt the pat 
tern equipment solidly to the table. 

Maximum Jolt Load. As defined 
earlier, the maximum jolt lifting 
force must be greater than the 
weight of all patterns, flask, sand, 
and table pushing down on the jolt 
piston. These capacities are given 
in Table 5 for the machines being 
considered, 


MOLDING PRESSURES 


Squeeze Capacity. The maximum 
molding force of some typical small 
sized jolt-squeeze machines is given 
in Table 5. Many machines are 
equipped with air-pressure relief 
valves which permit any desired 
value of air pressure below that of 


line pressure to be applied. For 
example, if line pressure is 80 psi 
the relief valve may be set to by 
pass anything over 50 psi in the 
squeeze cylinder, Then, the actual 


molding force is some value less 
than the maximum and can be cal 
culated with Eq. (1). Thus, by ad 
justing the air-pressure relief valve 
the molding force can be adapted 
to the flask size to result in a 
squeeze pressure factual molding 
pressure, Eq. (2)] suitable to the 
casting requirements. Presently ree 
ommended molding pressures ane 
as follows: 

\luminum, brass, light iron 20-25 
25-35 
45-45 
$5-50 
10-55 

Heavy steel 50-75 
However, some foundries operate 
at much higher squeeze pressures. 
It must be recognized that molding 


Medium iron 
Heavy iron 
Light steel 
Medium steel 


pressure is not the only factor of 
importance in squeezing. The abil 
ity of the sand to flow under load 
and the amount of jolting 
greatly affect the hardness of the 
mold when jolting and squeezing 
are used together, Certain types o! 


casting defects in some castings may 
be avoided by squeezing at some 
than that recom 


pressure other 


mended above. 


Height of Pattern Draw. This 
dimension limits the pattern depth 
which can be drawn free and clear 
of the mold. If additional lifting 
straight up can be done with 
hoists, much deeper patterns can 
be drawn. 

Stripping-pin Center-line Dis 
tance. The stripping pins are ad 
justable through a swing of 360 
and in several positions. The pin 
center-line distances determine the 
minimum and maximum size of 
flask for which the machine is in 
tended. This is indicated in Table 
5 for some typical machines. In 
place of stripping pins, bars, frames, 
or yokes may be used. 


Car-type Jolt-squeeze Strippers. 


Large-sized jolt-squeeze stripping 
machines are often used in high 
production work for medium-sized 
castings. The jolt-squeeze action is 
similar to that of the machines 
already considered. The 
plate consists of a car mounted on 
wheels and a track. In the squeeze 
position, the car is rolled over the 
mold before squeezing and func 
tions as the squeeze plate. Stripping 
is accomplished by lowering the 
pattern away from the mold while 
the strip frame or stripping rails 
hold up the flask. The flask is re 
moved from the machine when the 
squeeze-platen car is rolled out of 


squeeze 


the squeeze position. Lifting hooks 
on the car engage the flask, carry 
it out, and deposit it on a roll-out 
conveyor. The machine is used for 
making copes and drags although 
drags must be rolled over outside 
the machine. It is especially suited 
to production work when only one 
size of flask is used so that the roll 
out conveyor and stripping frame 
are standardized 

Jolt-rockover Pattern Draw. The 
jolt-rockover pattern draw is a ma 
chine used for separate cope and 
drag work, molding the drag only 
The drag is jolted and then finished 
ott by 
bedding in of a 
Some models known as jolt-squeeze 


pneumatic ramming and 


bottom board 
machines have a 
squeeze head. Then the drag may 
be finished by squeezing. The drag 


then is clamped and rocked ove 


rockover draw 


onto the leveling bars (equalizers 
and the pattern is lifted away from 


the molds 
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This drawing action simplifies 
drawing patterns that have deep 
pockets on them. A long sand pro 
jection will often drop out of a 
mold when the pattern is stripped 
by drawing it downward away from 
the mold cavity. In the rocked-ovet 
position, sand projections in the 
mold are not hanging in tension; 
$0 drops do not occur. Slow draw 
ing of the mold as it first leaves the 
pattern assists in a clean draw 
Many 


equipped 


rockover machines are 


with automatic slow 
drawing during the first inch of the 
draw, and a more rapid draw for 
the balance of the 


travel. Machines of this type can be 


patte rn-draw 


used on heavy drags which can be 
rocked over to conveyors or can be 
transferred by crane to conveyors 
for closing and pouring 


Plain Rockover Draw. The rock- 
over pattern-drawing mechanism is 
useful without the jolt action. A 
drag may be molded on the rock 
means, 


I hen 


accom 


over table by some othet 
such as with the sand slinger 
pattern drawing may be 


plished by rocking over 
PATTERN SIZE FLEXIBILITY 


Rockover machines have a con 
siderable degree of pattern-size flex 
ibility. Flasks are limited in width 
to a maximum of the size which 
will fit within the 
clamp However, the 
flask is not limited except to that 
which will jolt effectively. Table 


size, jolt, and squeeze capacities can 


bottom-board 
length of 


be treated as was done in the case 


of the jolt-squeeze machines 


Jolt - squeeze - rollover Pattern 
Draw. Jolt-squeeze-rollover pattern 
draw machines are used for the 
drag in cope and drag molding 
mechanism 


The rollover permits 


pattern drawing by lowering the 
mold away trom the pattern The 
pattern plate is mounted on the 
table I he jolt table 


patte rn-draw 


rollover 
squeeze head, and 
mechanisms are below the rollover 
table. The 
engage the rollover table for jolting 


alter the flask has been filled with 


jolt table is raised to 


sand 


After the rollover table ts 
the flask is struck off by a strike-off 


frame 


jolted 


bar pivoted on the main 


















which leaves a fixed height of sand 
above the flask bottom. Then a bot 
tom board, which in the case of this 
machine is also the squeeze board, 
is held against the sand by quick 
icting Clamps which are part of the 
rollover table. The table and mold 
ire then rotated 180° about thei 
ipproximat center ol gravity iXIS 


ol rotation) 


RETURN-STROKE DRAW 


The squeeze piston in the com 


bination jolt-squeeze pattern draw 
mechanism then squeezes the mold 
rollover table which ts 


mold 1 he 


return stroke of the 


wwainst the 
ibove the pattern 1s 
drawn on the 
mold to 


piston by allowing the 


travel down with the piston. The 
squeeze action in this case is limited 
to movement of the bottom board 
against the flask trame. The etlect 
of squeezing under these conditions 
depends on the amount of extra 
sand in the flask, i.e., height of sand 
above the flask bottom alter being 
struck off. The molding pressure 
M.P. trom Eq. (2), does not apply 
to this type of squeezing, the actual 
pressure being less than the maxi 
mum exerted by the squeeze head 
with the balance being taken up 
by the flask frame. The greater the 
amount of extra sand in the flask 
before the squeezing, the closer the 
actual molding pressure approach 


es the maximum available trom the 


head 


sc ue cst 


HIGH-PRODUCTION 
MOLDING 


Jolt squeeze - rolloves pattern 


drav) machines are more limited in 
flexibility than the types considered 
Flask width : 
flask to that 
which can be handled in squeesing 


Flask length is lim 


ited to that which can be handled 


thus tar limited by 


the overhang of the 
ind stripping 


by the clamping mechanism on the 
rollover table. However, since these 


machines are used most often for 


high-production specialized mold 
ing yobs, such as automobile motor 


block castings, they can be selected 


for the intended flask size 
\ variety ol special molding mia 
chines based on variations of the 








pout squcese patte mh stripping prin 





ciples are in use. For instance " 


Hrating-squeeze pattern-d ma 


chine has been devised. As the mold 


Choose machine for work to be done... 





is squeezed, rapid jolts are 


applied 
to the pattern table on the hori 
zontal direction. This assists in sand 


flow under the squeeze pressure 
ind is supposed to produce a more 
uniform mold by squeezing 

Plain strippers are used in con 


junction with other molding ma 


chines. The mold may be rammed 
up by any means on a pattern plate 
mounted on the table 
Then the 


by lift pins or stripping trames 


stripping 
pattern can be drawn 
Cores may be molded in core 
boxes on jolt tables o1 jolt rockovet 
machines and drawn by the pat 
tern<lraw features of the rockover 
ol rollover Ly pe 

Sand Slingers. Sand slingers are 
molding machines which pack the 
sand by the impact on the pattern 
high 


Sand is conveyed by belt into the 


olf sand moving at velocity 


”) 


slinger head, a housing 19 or in 
in diameter. The slinger head con 
tains a rotor equipped with 4- of 
yin. blades that pick up the sand 
is it falls into the head and throw 
it against the mold The rotor and 
blades 1800 rpm, are 


capable ol imparting a maximum 


traveling at 


velocity of about 10,000 tpm to the 


sand. A slow speed 1200 rpm, ts 


used to avoid pattern damage in 


placing the first sand on the pat 





tern while the taster speed is used 
lor the backup sand. The machine 
bouncing or rolling 


mold off the 


operator bs 
the first sand in the 
flask edge and sides, can minimise 
pattern wear ¢ iused by the blasting 


eflect of the sand 


Slingers of several different mod 


els are used, including the tollow 
ing 

| Sfationa) siinive 1 hve Oper 
itor rides a seat next to the slinger 
head and controls its movement 


by a “pov stick” which hydraulically 


operate the translational move 
ments olf the head tor filling the 
flask. The slinger is fixed in its lo 
cation and is used tor ramming up 


molds that pass under its head on 


i conveyor or conveyor Other sta 


tionary models may be operated 
from remote-control position 
lractor sand slinger, A tractor 
slinger can do its own sand han 
dling by picking up sand = from 
windrows, reconditioning ut ina 


feeding it back to the slinger head 
hich travels behind. The 


mold 


tracto}l 
singer can ram up which 
we within reach of the slinger head 
§. Motive slingers. These are ted 
with conditioned molding sand in 
tanks. The unit travels on rails and 
can ram up molds anywhere within 


reach ot the are ol myver-head ro 


Automatic, roll-over-type, shell molding machine with double dump box 


for simultaneous cope and drag. At right is a glueing machine 
































There are flasks to meet every need... 


tation. They generally are used in 
producing medium and larger sizes 
of castings, for floor and pit work 
located along the track traveled by 
the unit. Especially in large work, 
slingers have the advantage of fill 
ing the flask rapidly and ramming 
the sand at the same time 
Slingers have great versatility in 
size ol mold, width, length, and 
depth which can be rammed. Loose 
patterns may be used, or in produc 
tion work separate cope and drag 
plates are suitable when the unit 
is mechanized, Their principal re 
striction is the distance from the 
Patterns, 
tables, flasks 
stipping machines, et 


floor to the slinger head 
mold boards, work 
must ol 
course clear the slinger head. Ob 
viously, if the slinger is too far off 
the floor it may be too tar from the 
mold, and the sand thus loses its 
ramming velocity and would mot 
be rammed adequately, In view of 
the squeeze pressures presently em 
ployed, it appears true that slingers 
are able to ram molding sand hard 
er and to greater density than the 
other molding methods. However 
this might not be true if higher 


squeeze pressures were used 


MOLDING ACCESSORIES 


In addition to molding machines, 
much allied equipment and mate 
rials may be used for green-sand 
molding, Some of these items will 
be briefly considered 

Flasks. The flask consists of the 
frames necessary for molding and 
handling the cope and drag. Mold 
ing flasks may be classified as tol 
lows: 

1. Removable flasks 

a, Snap 
b Pop-off 
( Slip 

2. Tight or permanent flasks 

Removable flasks are used for 
match-plate molding and cope and 
drag molding of small to moderate 
size, They are 
only one flask is required per ma 
setup. Alter the mold is 
made, the flask is removed and re 


convenient since 


placed with a jacket so that the 
mold may be weighted and poured 
The slip flask has sides tapered 4 

lor removal of the flask from the 
mold. A cam-actuated retractable 
shelf, called a sand strip, is attached 


to the cope so that the cope may 
be lifted off for pattern removal 
In pop off-ty pe flasks, the sand is 
held in place by corrugations on 
Pop-off flasks 
have expansible sides and can there 


the tapered sides 
fore be removed after the mold is 
Snap flasks are 
on one end so that they can be 
They 


strip at the parting surface for hold 


completed hinged 


opened have a fixed sand 
ing up the cope 

Removable flasks are subject to 
warpage if dropped or mishandled 
and do not provide the most rigid 
Flask sizes 


are usually described by their width 


support of the mold 


ind length at the parting surlace 


thus a 16-32 flask is 16. in wide 


and 32 in. long at the parting line 
Phe depth of the cope and drag is 
also an important dimension, since 
it determines the pattern height 
molded. The 
dimensions are usually marked on 
the side of the flask. An inch and a 


half to two inches of sand is de 


which can be three 


sirable as a minimum at the sides 


and bottom, more sand being sater 


The cope height determines the 
height of the sprue and thus the 
metallostatic pressure applied to 
the molten metal, High copes, i. 
high pressure, favor elimination of 
vases and promote feeding but also 
may cause mold-cavity enlarge 


Removable flasks allow the 
mold to be vented easily, but tight 


ment 


flasks may prevent gas reliel unless 
escape holes are provided. 

Tight ov 
flasks remain on the mold 


rigid or permanent 
until 
alter the casting is poured and sha 
ken out. Hence a number of tight 
flasks are 
molding setup, one for each mold 
However, jackets 


required for any one 


being processed 
are not required since the flask is 
used for both molding and pour 
ing. Tight flasks are generally made 
ol steel and have the advantage 
that they 
forced) to make the mold more 


can be barred = (rein 
rigid and less liable to twist. Tight 
flasks are more resistant to warp 
age and assure a positive alignment 
of cope and drag through pins 
and bushings. The cope may be 
clamped to the drag instead of be 
ing weighted. However, these flasks 
are heavy, usually require mechani 
cal handling, and involve greater 
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initial cost 

Upsets may be used on any flask 
to increase the depth of cope o1 
drag. They are frames, usually met 
il bolted to the top of the COpe Di 
bottom of the drag 

Jackets are used in connection 
with removable flasks. The unsup 
ported mold is enclosed in a metal 
wood ol ishe SLOSS board frame 1. 


jacket. [The 


taper corresponding to that of the 


jacket side walls have 
removable flasks about 4 on the 
vertical, Jackets must fit well and 
must not be warped or twisted, in 
order to prevent runouts o1 mold 
cracking when the metal is poured 
Generally, a jacket is required to 
have its upper edge below the cope 
surface so that mold weights may 
rest on the cope surface ol the 
mold. Jackets may be shifted trom 
mold to mold as pouring progress 
es, but only after the casting has 
solidified 

Bottom Boards Squeeze Boards 
For jolt-squeeze molding, a bottom 
board is required to fit inside the 
flask frame with about 14 in. clear 
ince all around its periphery. Dit 
ferent sizes of flasks theretore re 
quire different sizes of bottom 
boards. If the flask is reinforced no 
bottom board is required In some 
sq UeeZE work, a bottom board is 
used which just engages the bot 


flask, as for 


the rollover molding op 


tom edge of the 
example, 
eration discussed earlier. Bottom 
boards are made of wood, asbestos 
board, or aluminum 

Squeeze boards also are usually 
inside the flask 


However, since the squeeze 


required to fit 
trame 
board is used tor the cope, only 
one is needed per molding setup 
It may be attached to the squeeze 
head of the 
where the pattern and flask are in 


molding machine 
i fixed position as in cope and drag 


machines 


molding or jolt-squeeze 


In special cases, a contoured 
squeeze board may be used to ob 
tain a more unilorm squeezing ac 
tion around the pattern. The pat 
tern for the sprue cup or pouring 
basin can be mounted on the 
squeeze board 

Weights. The cope mold _ half 
must be held down to keep it from 
floating when the metal is poured 
Metallostatsc 


pressure exerts i 





buovant effect on the cope which 
can be calculated from the follow 
ing relationship: 
I P_A 
where force pushing up on the 
cope 
Pr metallostatc 
it cope parting surtace 


pressure 
projected mold-cavity 
irea at COpe parting 
surtace 
P. is calculated as follows 
F wh 
where weight per « 
metal 
effective height of met 
il head above cope 
It the casting is all in the drag 
the sprue height is the etlective 
height of the metal head above the 


cope With 


cope, the effective head 1s less than 


some casting the 
above the 
latter 


Simplifying it can 


the sprue parting ime 


However, the may be used 
is a sale hgure 
be seen that, for ferrous castings 
isuming 0.26 Ib per cu in. tor w 
the force pushing up on the cop 
is 0.26 Ib per sq in ol projected 


pe area per inch of sprue height, 


I 0.26A_ hi 
where /, is sprue height in the cope 
It the 
subtracted from F,, the 


weight of the cope itself ts 
idditional 
weight required to resist static pres 
sure is obtained 

Since metal being poured has mo 
mentum, a dynamic pressure may 
be exerted in addition to this static 
pressure on the cope \ salety tac 
tor of 1.5 to 2.0 can then be used 
value to over 
etlect 
total 


on the calculated 


come the dynamic-pressure 
\ mold weight based on the 
flask area at the 


be a sale weight 


parting line can 


Weights are then 


required to 


hold down the cope and must be 
ivailable in different sizes to suit 
the flasks. Of course, 
be shifted from mold to mold as 

Tight flasks 
together rather 


weights may 
pouring progresses 
may be clamped 
than weighted 
Venting Frames. These are shal 
low metal frames or gridwork olf 
the size of the flask and are used 
lor venting the mold, Long prongs 
ire attached to the gridwork and 
project into the molding sand 
\fter the flask is rammed by squeez 
ing or slinging, holes are leit in the 
removal of the vent 


mold upon 


frame. These vent holes assist in 





” 
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Graphite molds for casting steel railroad car wheels are filled by forcing 


metal out of the ladie with compressed air up to 22 psi 


passing otf mold gwase when pour 


ing begins Vent trames are used 
only on high-production molding 
nolding icce 


where tailor-made 


ories are possible 


FOUNDRY MECHANIZATION 


I wo developments were required 


o that foundries could be mecha 


nized. First, machines had to be ce 
ined and built which could per 
form foundry operation uch a 
coremaking ind ind 


Second 


had to be integrated with materials 


molding 


mixing these rmiachine 
handling equipment so that con 
tinuous processing could be accom 
plished in the foundry. Since it is 
estimated that trom 50 to 200 tons 
of material are handled or rehan 
dled to produce i ton ot castings 
the importance ol good materials 
cannot be 


handling overempha 


sized. This basic idea is recognized 
in modernization or mechanization 
is it is applied in foundries 

Since there are certain basic steps 


in the metal-casting process these 
may be used as units of mechani 
which lend 


vation. Processing st p 


themselves to mechanization § are 
the following 
1. Sand prepa! ition for molding 


ind coremaking 


Coremaking 
Molding, p 
ting 
thiitiyv 
material mid equipment 
mverge at the molding operation 
Titik ye ilter pouring, the I 
ili Hiportane 
cvcle kor 


molding ma om delivered I 


thre ‘ nrapole t¢ 
pereore 


the molding rapidly " 


required 

Sand Preparation and Handling 
\bout 4 or 5 tons of sand is: pre 
pared md handled per ton ot cast 
mgs produced in a typical terrou 
foundry. Because of thi incl the 
fact that the md so greatly in 
fluences the quality of the casting 


much attention has been devoted 
to this part of mechanization 

While a tlowsheet of sand circu 
lation in a mechanized foundry can 
be built up into a very extensive 
mechanized md-handling ystem 
many of its elements exist to some 
degree in even the innipole t 
tem. Mixing of the md with 
ter and clay is required in all 5% 
tems. Aeration, separating the sand 
grain may te wccompl hed b 
having the molder manually riddle 


on creen ind onto the pattert 
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@ In conventional foundry prac 
tice, sand is charged into a muller 
and followed by successive addi 
tions of cereal binder, water, and 
core oil with an appropriate mull 
ing period after each addition. The 
use of sugars in foundry sand mix 
tures is mentioned only occasion 
ally in the technical literature. Re 
search in these laboratories has re 
sulted in a sugar-based binder, the 
utility of which has been amply 
demonstrated in actual foundry op 
erations. Results of laboratory tests 
and a brief discussion of foundry 
trials are presented in this paper 

The new binder is a white, wa 
ter-soluble powder containing over 
90 per cent of corn sugar. Corn 
sugar is commonly called dextrose, 
and in this paper the binder will 
be referred to as “dextrose binder” 
The remainder of the product con 
sists of a suitable catalyst (e.g., am 
monium sulphate) which converts 
the dextrose into a resin-like sub 
stance during baking. A basic core 
mixture, therefore, contains sand, 
water, cereal binder (to provide 
green strength), and dextrose bind 
er (to provide baked strength) 
Suitably formulated and prepared, 
such a mixture possesses all the 
properties required to torm green 
cores by the usual methods. These 
cores, when properly baked, devel 
op the bonding properties of the 
dextrose binder, and the cooled 
baked cores meet service require 
ments customarily demanded by 
foundrymen 

During baking, the green cores 
acquire a dark brown color, due 
to transformation of the dextrose 
into resinous substances under the 
influence of heat and in the pres 
Although 
properties of the new binder re 


ence olf the catalyst 


semble those of resins in some re 
spects, it would be misleading to 
classity dextrose binder in the 
group of materials presently mar 
keted as resins for foundry use 


NEW SUGAR FORMULA 
MAKES SWEET CORE BINDER 


CHARLES |. GoGrk 


Corn Products Co frvo, Ji 


Corn sugar, with ammonium sulphate as a catalyst, gives 


cereal-bonded cores high baked strength with less core gas 
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TENSILE STRENGTH 


Tensile strength 


n 
> 


Mixture: 
Standard Sand 3000 gr 
Cereal Binder 1% 30 gr 
Dextrose Binder 1% 30 gr 
Water 3% 90 mi 


Green Sand Mixing. by the pres 
ently described process, dextrose 
binder is added with the cereal 
binder, the mixture is mulled, wa 
ter is added, and the mixture is 
mulled again. Complete dispersion 
is achieved without difficulty in 
common sand mixers on a labora 
tory and production scale 

Dextrose binder makes a small 
but positive contribution to green 
strength as shown in Table 1 for 
\FS silica sand; similar results 
were obtained using a lake sand 
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TIME, 


specimen cores baked at different 


Mixture 
Standard Sand 3000 
Cereal Binder 1% 30 
Dextrose Binder 2%. 60 
Water 3%, 90 


Standard AFS 


used in all tests 


procedures wee 


Increasing amounts of dextrose 
binder in a sand do not increase 
green strength as cereal binder 
does. The “plastic feel” imparted 
to a sand mixture by cereal binder 
is not developed with dextrose 
binder. Core specimens in Table 1 
had permeabilities of 180-200 
(green) and 2535-255 (baked) 

Where equipment tor pumping 
and metering liquid binders is 


available, the use of a suitably com 


HOURS 














temperatures for different periods 


Mixture 
Standard Sand 3000 gt 
Cereal Binder 1% 30 of 
Dextrose Binder 1% 90 gr 
Water 3% 90 mi 


pounded corn sugar syrup binder 
is equally effective, as illustrated in 
lable | 

Properties of Baked Cores, An 
electrically heated oven fitted with 
1 circulating tan was used for 
baking core As shown in Table 1 
ind Fig. |, higher percentages of 
dextrose binder increased the ten 
ile strength of baked specimen 
cores, Kaking time required to reach 
peak strength diminished as dex 
increased, 


tros binder content 


lhus, at an oven temperature of 
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Fig. 2 Bakability, scoop-out 


120 F, core swith 1, 2, and 3 per 
cent dextrose binder attained peak 
tensile strength after baking pe 
riods, respectively, of slightly more 
than one hour, one hour, and one 
half hour 

Figure | also shows that oven 
temperatures above $50 F should 
be used to develop peak strength 
from dextrose binder; peak strength 
is developed very rapidly at 490 F 
but is also lost rapidly with con 
tinued baking. At 420 F, optimum 
tensile strength diminished slowly 
as the cores were “over-baked”, 
Oven temperatures of 400-450 F are 
recommended for baking cores con 
taining dextrose binder, Most in 
dustrial core ovens are operated in 
this range. 

Since temperatures of 400-450 F 
are necessary for development of 
maximum strength from dextrose 


test on 1% dextrose binder, 3° water mixture at temperature of 425 F. 


Table | .. Properties of Dextrose 
Bonded Sands* 








Green Baked 
Compressive Tensile 
Strength Strength 
Binder % psi psl 
Cereal 1 0.56 65 
Dextrose 1 0.60 180 
Cereal > 
0.40 235 
Dextrose . J 
Cereal * 
0.58 300 
Dextrose 2 
Cereal ~ 1 
0.61 355 
Dextrose a 3 
Cereal 1 } 
; 0.58 250 
Corn Syrup 3 
(solids) 





*Mixture: 3000 gr AFS standard silica sand, 
binder based on weight of sand, and 90 cc 
(3%) water; mulled dry | min, wet 4 min in 
a heavy-wheel-type muller. Cores were baked 
at 415 F for 1 hr. 
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binder, the bonding is not due 
merely to loss of free moisture, 
which occurs at much lower tem 
peratures. The bonding 
mechanism is unknown. Tentative 
ly, bonding action is ascribed to 


actual 


progressive polymerization of the 
dextrose. 

Scratch hardness of baked cores 
containing dextrose binder paral 
lels tensile strength. Baked speci- 
mens which break in the range of 
150-200 psi show scratch hardness 
es of 80 to 90, and those which 
break above 200 psi have hard 
nesses of 90 to 100. Specimen cores 
listed in Table | appeared equally 
hard in the center, indicating uni 
form bonding throughout the core. 

Fully baked cores containing dex 
trose binder are darker brown than 
corresponding cores prepared with 
core oil, Color of the core is a good 


index of completeness of baking 
Underbaked cores frequently con 
sist of a dark brown crust enclos 
ing a light central portion, which 
may be dry and hard, or wet and 
soft, depending on the degree of 
baking 

A better idea of the bakability 
of core sand mixtures may be ob 
tained from Fig. 2. Each core in this 
figure represents one-half of a 3-in 
cube prepared from AFS standard 
silica sand containing | per cent 
dextrose binder and 3 per cent wa 
ter, mulled 2 min dry and 5 min 
wet. The interior portion scooped 
out of thy core which was baked 
30 min represents unbaked sand 
As shown, complete baking was at 
tained in 45 minutes at 425 F 








Table 2 . . Moisture Effect on Tensile 
Strength 
Water Tensile Strength (psi) of cores 
boked for 
% 0.5 hr 1 he 1.5 he 
2 110 170 130 
3 175 235 250 
4 175 270 280 
5 190 295 285 
5 190 295 285 





*Mixture: 3000 gr AFS standard silica sand, 
30 gr (1%) cereal binder, 30 gr (1%) dextrose 
binder, and woter based on weight of sand; 
mulled dry 1 min, wet 4 min in a heavy” 
wheel-type muller. Cores were baked at 420 F 

Moisture content of the green 
core mix has a substantial influence 
on tensile strength of the baked 
cores. Data in Table 2 show that at 
least 3 per cent moisture is neces 
sary to develop maximum baked 
strength of the binder 

\s moisture content is increased 
above 3 per cent, the mixture 
may tend to stick to the core box, 
and become difficult to blow. In 
some cases it may be difficult to 
strike olf excess sand and leave a 
smooth surface. R. H 
reported similar results for core 


Greenlee 


sands containing resins at compa 
rable moisture levels in ‘Modern 
Core Sand Practice’’, 
American 


TRANSACTIONS, 
Foundrymen’s Society, 
v. 59, p $12, (1951). Release agents 
were suggested to eliminate the 
stickiness problem, and aluminum 
or brass bars to minimize the strike 
off problem; the former technique 
is effective in  dextrose-bonded 
sands 
Another 


from the results in Table 2 is that 


interesting conclusion 


baking time to attain peak strength 
is not changed by moisture increas 


es. 








Table 3 . . Effect of Cereal on 
Tensile Strength* 


Table 5. . Gas Evolution Related 
to Combustion* 




















Cereal Green Tensile Strength (psi ce Gas per gram Baked Core at 

Binder Strength of cores baked for 1950 F for Intervals in min of; 

% psi 0.5 hr lhe Binder % OS 1 2 5 Ww 2 

0.5 0.44 235 255 Cereal 1 10.4 10.7 11.0 11.2 11.7 12.4 

1.0 0.58 175 235 Dextrose 

1.5 0.82 142 192 without 1 5.6 59 61 61 63 65 

catolyst 

*Mixture: 3000 gr AFS standard silica sand, 

cereal binder based on weight of sand, 30 gr Dextrose ! ; 40 41 41 40 40 43 

(1%) dextrose binder, and 90 cc (3%) water; Cereal 1 

mulled dry 1 min, wet 4 min in a heavy-wheel 11.1 12.0 12.6 13.3 14.2 15.2 
Dextrose 1 


type muller. Cores were baked at 420 F 


Tab'e 4. . Effect of Clays on 
Core Physicals* 





Green Tensile (psi) 








Type of Clay Strength Cores baked for 

psi 0.5 hr lhe 
Western bentonite 1.5 86 98 
Southern bentonite 1.1 92 112 
Ohio fire-clay 0.7 145 165 
Iinois fire-clay 0.8 169 147 





*Mixture: 3000 gr AFS standard silica sand, 
30 gr (1%) cereal, 30 gr (1%) dextrose, 30 gr 
(1%) clay, and 90 cc (3%) water; mulled dry 
1 min, wet 4 min in a heavy-wheel-type muller 
Cores were baked at 415 F 


Amount of cereal binder and 
presence and type of clays also in 
fluence strength of baked cores con 
taining dextrose binder. Data in 
Table 3 show that 
amounts of cereal binder decreased 
tensile strength imparted by the 
dextrose binder. A similar effect is 
produced by clays (Table 4). West 
ern and southern bentonites were 


Increasing 


more damaging than two com 
mon fire-clays. The loss in tensile 
strenth due to presence of clays on 
high amounts of cereal binder can 
be minimized by using more mois 
ture in the sand. 

Gas Evolution. All baked cores 
liberate gas under the heat of mol 
ten metal. Rate of evolution of gas 
is shown in Table 5 for several core 
sand specimens heated in a nitro 
gen atmosphere at 1850 F. Cores 
bonded with dextrose binder lib 
erated less gas than those prepared 
with dextrose alone; this is one of 
the important effects of the cata 
lyst. The volume of gas liberated 
from core sand prepared with both 
cereal binder and dextrose binder 
was less than the sum produced by 
each binder alone. Evidently the 
catalyst, likewise, reacted with ce 
real binder to reduce gas evolu 
tion. 

The volume of gas evolved from 
cores containing dextrose binder 
decreased as baking time at 410 F 
increased. Test results (Table 6) ob 
viously pertain to those cores which 





*Mixture: 3000 gr AFS standard silica sand, 90 
ce (3%) water, and binders as specified; mulled 
1 min dry, 4 min wet in a heavy-wheel-type 
muller. Cores were baked ot 410 F for 1 hr 
Gas evolution at 1950 F in a nitrogen atmos 
phere. 


Table 6. . Gas Evolution Related to 
Baking Time* 








Baking Time Volume of Gas Liberated 
he ec/gr Baked Core Sand 
0.5 16.1 
1.0 14.2 
15 11.6 
2.0 9.3 





*Mixture: 3000 gr AFS standard silica, 30 gr 
(1%) cereal binder, 30 gr (1%) dextrose 
binder, and 90 cc (3%) water; mulled | min 
dry, 4 min wet in a heavy-wheel-type muller 
Cores were baked at 410 F. Gas was collected 
for 10 min from combustion furnace at 1800. 


1850 F 


Table 7 . . Core Collapse and 











Expansion * 
at 2000 F at 2500 F 
Collapse Max Collapse Max 
Time Expans Time Expans 
Binder % sec in./in sec in./in. 
Cereal 1 ) 
Dextrose 1 173 0.021 158 0.018 
Water 3 
Cereal 1 
Dextrose 1 >» 231 0.023 347 0.018 
Water 3 





*Mixture: 3000 gr AFS standard silica sand, 
90 cc (3%) water, and binders; mulled 1 min 
dry, 4 min wet in a heavy-wheel-type muller 
Cores were baked ot 425 F for 1 hr 


Table 8 . . Effect of Iron Oxide 
on Collapse” 











Iron Oxide Collapsing time in sec at 
% 2000 F 2500 F 
0.15 217 166 
0.50 264 600 

1.0 600 600 





*Mixture: 3000 gr AFS standard silica sand, 
30 gr (1%) cereal, 30 gr (1%) dextrose, iron 
oxide as specified, and 90 cc (3%) water; 
mulled 1 min dry, 4 min wet in a heavy-wheel 
type muller. Cores were baked ot 524 F for 
1 he 


are largely surrounded by metal and 
where gas evolution must be mini 
mized. 

Collapsibility of Cores. A com 
mercial laboratory determined col 
lapsibility and thermal expansion 
at 2000 F and at 2500 F on baked 


cores containing dextrose binder 
Standard baked specimens (1-1/8 
inches diameter) were heated in 
air i) a dilatometer (Foundry Sand 
Handbook, Sixth Edition, 1952, p 
154). During expansion, the core 
sustained a load ol approximately 
t ounces. Results in lable 7 show 
that, as the amount ol dextrose 
binder in a core was reduced, maxi 
mum expansion was unaltered but 


collapsing time decreased 


Effects of Iron Oxide 


Experiments were also run on 
core sand mixtures containing vari 
ous amounts of iron oxide (Table 
8). As was expected, iron oxide in 
creased collapsing time in all cases 
Maximum 
specimens was 0.021-40.025 in./in 


expansion — of these 


Dextrose-bonded core specimens 
were shock-heated for one minute 
at 2000 F and at 2500 F. At the 
end of this period, surface sand 
spalled slowly, without developing 
visible surface cracks. Cracking of a 
baked core under these conditions 
is probably related to veining in 
the casting, and it seems likely that 
dextrose binder will minimize this 
casting detect 

No attempt has been made to 
relate these results to core knock 
out under foundry conditions. The 
AFS committee on Physical Prop 
erties ol Lron Foundry Sands at Ele 
vated ‘Temperatures reported that 
collapsibility determined in an an 
atmosphere ts not re lated to ease ol 
core shake-out: “Evaluation of Core 
Knockout", 
ican Foundrymen’s Socety, v. 55 
p 41% (1947) 

Foundry Trials. All of the com 


TRANSACTIONS Ame 


mon metals (viz., gray iron, steel 
malleable iron, aluminum, brass, 
bronze, and magnesium) have been 
poured over cores prepared with 
dextrose binder and results were 
entirely satislactory. Strainer cores, 
runner cups and pouring basins 
containing dextrose binder have 
been satistactory. A variety of other 
cores ranging in weight from a lew 
ounces to several hundred pounds 


has given acceptable castings 
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ASTM Elects Officers, 
Makes Merit Awards 


Claire H. Fellows, Detroit Edison 
Co., Detroit, was elected president 


ol the American Society for Lesting 
Materials lor a one-year term at the 
8th annual meeting, Atlantic City, 
June 26 to July |. Among other 
ASTM activities, President Fellows 
is a member of technical conmit 
tee AS on Corrosion of Lron and 
Steel. Elected vice-president for a 
two-year term was Richard A 
Kropl, Belding Heminway Co., 
Inc., New York 

The following are new directors 
with three-year terms: F. L. LaQue 
International Nickel Co., Inc., New 
York, member of B-3 on Corrosion 
of Non-Ferrous Metals and Alloys 
and A-10 on lron-Chromium, and 
lron-Chromium-Nickel, and Relat 
ed Alloys; A. Allan Bates, Portland 
Cement Association, Chicago; Rich 
ard ( Alden, Phillips Petroleum 
Co., Bartlesville, Okla John ¢ 
Moore, National Paint, Varnish, 
and | acquer Agssn., 
D. C.; and E. F 
Steel Co., ¢ hicageo 


Washington, 
Lundeen, Inland 


\wards of Merit were given to 
eleven leaders in the field of en 
gineering materials for outstanding 
service to ASTM, particularly in 
its technical committee work, Hon 
Robert ¢ Adams, Jr., 
U.S. Naval Engineering Experi 
ment Station, Annapolis, Md.; Bo 
ris |. Barmack, Commonwealth Ed 
non Co, Chicago; Edward J. Kil 
cawley, Rensselaer Polytechnic In 
stitute; Christopher FE. Loos, U.S 
Steel Corp., Pittsburgh, Pa.; Rob 
ert |. McKay, International Nickel 
Co., Inc., New York; William J 
Pearce, consultant, Bala Cynwyd, 
Pa Nathan ¢ Rockwood, Mock 
Products magazine, Chicago; Rob 


ored were 


ert B. Sosman, Rutgers University 
New Brunswick, N. |[.; George N 
Thompson, National Bureau of 
Standards; William S. Young, At 
lant Refining Co., William <A 
Zinzow, Bakelite Co., Bound Brook, 
N. | 

Honorary membership was ex 
tended to tour persons of widely 
recognized eminence in their field 
ol work covered by the Society o1 
who have rendered especially meri 
torious service to ASIM. The four 
ne Thomas A. Boyd, Arthur W 
Carpenter, William M. Barr, and 


Richard L. Lemplin 
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@ (cas content of ferrous metals has 
been studied for about 50 years, 
but most of the work has been done 
on steel, very litthe on cast iron 
Consequently, information con 
cerning the gas content, and par 
ticularly the oxygen content, of cast 
iron has been rather puzzling at 
times. One factor that has contrib 
uted to the contusion over oxygen 
in cast iron is the time elapsed be 
tween casting and analyzing the 
iron, The purpose of this paper is 
to point out the signiheance of this 
factor 

Scientific studies by thermochem 
ists and physicists tell us that gray 
cast iron of normal silicon content 
should contain only about 0,001 to 
0.004 per cent oxygen by weight 
Many analyses of cast iron reported 
in the literature, however, show 
that actual specimens of cast iron 
contained much more than the the 
orectical amount of oxygen, Who 








is correct, the theoretical plrysicist 
or the foundry analyst? 

As an example of high-oxygen 
irons, in 1934 Reeve reported that 
a piece of cast iron analyzed by him 
contained 0.047 per cent oxygen. 
This value has been frequently 
quoted and requoted in subsequent 
literature as an example of high 
oxygen in cast iron, From a co 
worker of Reeve, it has been 
learned that this specimen was 
from a piece of cast iron pipe 
which had been buried in the 
ground for years and which was 
known from metallographic exam 
ination to contain free iron oxide 
as rust that had penetrated into the 
pipe. 

Hurst and Riley, who have done 
much research on the gas content 
of cast iron, reported on a speci 
men containing 0.019 per cent oxy 
gen. This piece of iron was about 
100 years old. Alter simple remelt- 
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THE CASE OF THE 


ABSORBED OXYGEN 


ing it contained only 0.0020 per 
cent oxygen. The same investiga 
tors have reported that a piece of 
pig iron analyzed in 1945 con 
tained 0.012 per cent oxygen. At 
the time of analysis, the iron was 
25 years old. In another case, a 
specimen pin that contained a few 
small gas holes had an oxygen con 
tent of 0.017 per cent. The surtace 
of the gas holes were tarnished by 
oxides, Adjacent sound specimens 
from the same pin contained only 
0.0022 per cent oxygen 
Experiments at Battelle involy 
ing the oxygen content of gray iron 
during the last several years have 
yielded much support for the ther 
mochemical data. Attempts have 
been made to produce high-oxygen, 
“oxidized,” or “dull” gray irons in 
cupolas by the use of lean coke ra 


Fig. 1 


tios, thin rusty scrap, and low bed 
heights, but it has been only on 
rare occasions that oxygen contents 
of more than 0.004 per cent were 
obtained 

This suggested looking elsewhere 
for an explanation of high-oxygen 
values in the literature. Jn fact 
study of the literature has not re 
vealed a single high-oxyge nl value 
known to have been determined 
from a sound specimen analyzed 
shortly after casting 

lo determine whether the oxy 
gen content of cast iron increases 
during storage, four different irons 
were analyzed for oxygen at inter 
vals up to one year from the time 
each iron was cast Ihe irons used 
for this study were melted in an 
induction furnace and cast into 


4-in. plates in green sand molds 


Vacuum-fusion apparatus used for the oxygen analyses of 


four different cast irons stored for intervals up to one year. 
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Attending the 1956 meeting of the AFS Technical 
Council were (seated clockwise): J. H. Lowe, M. Tilley, 
F. B. Rote, H. F. Taylor, H. C. Ahi, Jr., C. K. Donoho, 
O. Jay Myers, J. W. Costello, J. E. Foster, E. C. Zirzow, 
B. L. Simpson, and W. J. Hebard. Standing (left to 


right) are: H. J. Weber, W. N. Davis, Wm. W. Maloney, 
C. M. Adams, Jr., C. G. Fuller, H. Bornstein, G. W. An- 
selman, K. M. Smith, W. R. Jaeschke, F. T. McGuire, 
W. H. Ruten, M. E. Brooks, H. J. Heine, E. Welander, 
and H. F. Scobie. 


AFS Division Heads Chart Technical Course 


@ Ofhcers of technical divisions 
and committees of the American 
Foundrymen's Society met in Chi- 
cago June 7 to review activities of 
the past year, to make recommenda- 
tions for future activities, and to 
prepare for the 1956 Annual AFS 
Convention slated for Atlantic City 
May 3-9. 

Presiding at this meeting of the 
Technical Council (formerly called 
Technical Correlation Committee) 
was Manley E. Brooks, Dow Chemi- 
cal Co., Bay City, Mich.; AFS Presi 
dent Bruce L. Simpson, National 
Engineering Co., Chicago, was co 
chairman 

Decisions on the forthcoming 
convention included scheduling not 
more than three simultaneous tech 
nical sessions to minimise conflict 
ing interests. Sessions will be of 
21Y%-hr duration--9 to 11:30 am and 
2:50 to 5 pm, All Shop Courses will 
be held in the evening. 

Authors’ Breakfasts, which were 
so popular at Houston, will be held 
each morning in Atlantic City, 

Among technical developments 
of the past year is the organizing of 
4 joint committee on welding gray, 
nodular, and malleable iron cast- 
ings in the course of fabrication, 
reclamation, and salvage. Members 
of the American Welding Society 
and AFS are participating. Weld- 


ing of other metals will be consid- 
ered when this committee is suc 
cessfully under way. 

The Malleable Division is organ- 
izing a Pearlitic Malleable Com 
mittee to correlate technical infor- 
mation of pearlitic malleable iron 
producers. 

Another new committee in proc 
ess of organizing is the Intra-In 
dustry Coordination Committee of 
the Brass and Bronze Division. 
They will cooperate with trade 
associations in the dissemination 
of technical information on prod 
uct development. 

A major development in the 
Sand Division is the new Basic 
Concepts Committee primarily con 
cerned with studying fundamentals 
of foundry sand—its composition, 
properties, and use. Emphasis is 
placed on thinking out ideas which 
will then be given to appropriate 
committees to study application 
aspects. 

Time AND Morion StTupy FoR 
rue Founpry, published this past 
year, fulfills one of the prime goals 
of the Industrial Engineering Com- 
mittee (the old Time Study and 
Methods Committee). 

The Educational Division's Com 
mittee on Foundry Curricula for 
Schools has been reorganized in the 
light of more immediate objectives 
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from the Committee on Recruit- 
ment of Foundry Instructors. 

A survey on chill measurement, 
resulting in clarifying revisions in 
items 5 and 9 of Amercan Society 
for Testing Materials’ tentative 
specification A367-53-T, was re- 
ported by the Chill Test Commit 
tee of the Gray Iron Division. 

Completion of the investigation 
of hot tearing of steel castings by 
Armour Research Institute was an- 
nounced by the Research Commit- 
tee of the Steel Division. 

A color-sound film on vertical 
gating has been made available by 
the Research Committee of the 
Light Metals Division. Research on 
fluid flow and gating practices at 
Battelle Memorial Institute have 
been sponsored, this past year, 
jointly by Frankford Arsenal and 
AFS. The research continues pre- 
vious work on horizontal gating 
systems summarized in another 
colorsound film, also available 
through AFS. 

Attending this year’s Technical 
Council meeting were: 

Brass & Bronze Division: chair- 
man, Harry C. Ahl, Jr., National 
Bearing Div., American Brake Shoe 
Co., Meadville, Pa. 

Education Division: chairman, 
William H. Ruten, Polytechnic 
Institute of Brooklyn, New York; 


and past chairman, W. J. Hebard, 
Continental Foundry & Machine 
Co., Chicago 

Gravy Iron Division: chairman, 
Charles K. Donoho, American Cast 
Iron Pipe Co., Birmingham, Ala.; 
vice-chairman, Frank T. McGuire, 
Deere & Co., Moline, Ill; and 
past chairman, James S. Vanick, 
International Nickel Co., Ine 
New York 

Light Metals Division: past chair- 
man, Manley E§ Brooks, Dow 
Chemical Co., Bay City, Mich. 

Malleable Division: chairman, 
Frank B. Rote, Albion Malieable 
Iron Co., Albion, Mich.;  vice- 
chairman, Eric Welander, John 
Deere Malleable Works, Deere 
Co., East Moline, Ill; and past 
chairman, Milton Tilley, National 
Malleable & Steel Castings Co., 
Cleveland 

Pattern Division: chairman, Jo- 
seph W. Costello, American Hoist 
& Derrick Co., St. Paul, Minn. 

Sand Division: chairman, O. Jay 
Myers, Archer-Daniels-Midland 
Co., Minneapolis; vice chairman, 
Elmer C. Zirzow, Werner G. Smith 
Inc., Cleveland. 

Steel Division: vice-chairman: 
James H. Lowe, Mid-Continent 
Steel Castings Corp., Shreveport. 

Refractories Committee: chair- 
man: Walter R. Jaeschke, Whiting 
Corp., Harvey, Il. 

Cupola Research Committee and 
Cast Metals Handbook Revision 
Committee: chairman, Hyman 
Bornstein. 

Safety, Hygiene, and Air Pol 
lution Control Steering Committee: 
vice-chairman, Kenneth M. Smith, 
Caterpillar ‘Tractor Co., Peoria 

Casting Defects Handbook 
Revision Committee: chairman, 
George W. Anselman, Foundry 
Services, Rockton, III. 

Professors Clyde M. Adams, Jr., 
and Howard F. ‘Taylor, Massa 
chusetts Institute of Technology, 
Cambridge, were guests. 

Members of AFS staff present 
were: Wm. W. Maloney, general 
manager; Hans J. Heine, technical 
director; Joseph E. Foster, tech 
nical assistant; William N. Davis, 
exhibits manager; Herbert J. Web 
er, director of safety, hygiene, and 
air pollution control; Curtis G 
Fuller and Herbert F. Scobie, man 
aging director and editor, respec 
tively, MoperRNn CAsTINGs. 





























Gray iron breathes oxygen! Recent 


discovery explains why 


Harotp W 
Battelle 


castings contain more oxygen than expected 


Three of the conven 
tional flake-type irons while the 
fourth contained nodular graphite 


irons were 


The oxygen content of the irons 
was measured by a standard vacu 
um-fusion method. This method in- 
volves the analysis of the gases 
evolved when a sample of iron is 
dissolved in a carbon-saturated iron 
bath at 3000 F with the entire sys 
tem under a high The 
sensitivity of the apparatus in 
which the analytical measurements 
were made +0.0001 
oxygen. Figure | 
the vacuum-fusion apparatus used 


vacuum. 


was weight 


per cent shows 


for the oxygen analyses reported 
in this paper 


Test Procedures 


vacuum-fusion 
analyses were prepared by cutting 


Specimens for 


the flat 14-in. castings into approxi- 
mately 5-gram segments. Each seg 
ment was grit blasted to remove sur- 
face contamination. From this time 
on the specimens were handled 
with tongs or rubber gloves to re 
duce the chances of contamination 

Iwo specimens of each iron were 
analyzed within 24 hr after casting 
to determine the oxygen content 
of the freshly irons. The re 
maining specimens were stored un 


cast 


der existing atmospheric conditions 
in a laboratory drawer and a speci 
iron was analyzed at 

week, | month, 3 
months, 6 months, and | year. To 
remove any surface rust that might 


men of each 
intervals of | 


have formed during storage, each 
of the stored samples was thor 
oughly grit blasted again immedi 
ately before analy 
ses. 


vacuum-lusion 


It is important at this point to 
realize that a 
blasted 


substantial amount 
this 


cleaning operation immediately be- 


of iron was away in 


fore analyzing. This was done to 
make sure that if any oxygen pick 
up was found, it could not be attrib 
uted to surface rusting but would 


have to be caused by penetration 


of oxygen into the specimen. 


Vacuum-fusion analyses within 
24 hr alter casting showed that the 
oxygen contents of all the freshly 
irons were low and consistent 


thermochemical 


cast 
with predictions 
The residual oxygen content of the 
three conventional flake-type irons 
ranged from 0.0024 to 0.0037 per 
iron contained 
oxygen. The 
nodular 
iron was caused by the deoxidizing 


cent while nodular 
0.0011 per 
residual 


only cent 


lowel oxygen in 
effect of the magnesium ladle treat 
ment. 

The increase in oxygen that oc 
curred after each of these irons was 
exposed to 


average atmospheric 


conditions for periods up to 12 
months is illustrated in Fig. 2. The 
amount of oxygen absorbed during 
any particular interval of storage 
different for each iron. The 
conventional flake-type irons, No. 


1, 2, and 3 in Fig. 2, absorbed oxy 


was 


gen quite readily during the period 
immediately after casting. lron No 
3 exceeded the normal oxygen con 
tent (0.004 per 
chemical 


cent) for trons of 


this composition within 
The other two flake-type 


irons exceeded 0.004 per cent oxy 


one week 
gen shortly after | month of stor 
age 


Graphite Flake Effect 


Nodular iron did not abosrb oxy 


gen as fast as the conventional 
flake-type irons. In view of the fact 
that the oxygen content of nodular 
iron alter it was exposed to the at 
mosphere for 12 months increased 
to only 0.0025 per cent, the tenden 
cy for nodular iron to absorb oxy 


This 


explains the improved resistance of 


gen appears to be very slight 


nodular irons to oxidation and 
growth at elevated temperatures 
Study of the 


Cac h 


microstructure of 
that the rate of 
absorption of oxygen depended up 
on the size of the graphite flakes 


iron showed 


Ropert 
Battelle Memortal 


Lownie, JR 
Memorial Institute 


WILLIAMS 
Institute 





surface of the 


connected to the 
casting. As the size of the graphite 
flakes connected to the surtace ol 
the casting increased, the amount 
of oxygen absorbed during a given 
The nodu 


interval also increased 


lar iron absorbed very Oxy 
gen, probably because few of the 
graphite nodules were connected to 
the surface of the casting. The size 
of the graphite flakes in each iron 
is shown in Fig. 3 (following page) 


I here 


tween the 


was no correlation be 


amount of oxygen ab 


sorbed and the chemical composi 


While it ts 
that the size of the graphite flakes 


tion of the tron true 
was dependent upon the compost 
tion of the iron, other factors such 
as pouring temperature and cool 
ing rate also affected the graphite 
structure, For Fig. 3 
that the 
tion of lron No. 3 was intermediate 
between lrons No. I 
Iron No. 3 


largest graphite flakes and absorbed 


example 


shows chemical compost 


those ol and 


contained the 


” 


2, vet 


the most oxygen during storage 


The only factor that could be cor 


related with the rate of oxygen 


absorption was the size of the 


graphite flakes 
On the basis of the expe rimental 


evidence, gray cast iron can absorb 


oxygen when it is stored under ay 
M4 


erage atmospheric conditions. Some 
high oxygen contents reported in 


the literature for gray trons un 


doubtedly occurred as a result of 


oxygen absorbed alter the iron was 


cast. Because of the tendency tor 


some gray irons to absorb oxygen 


rapidly vacuum-fusion analyses for 
made “a8 soot] as 


oxygen should be 


possible alter the iron 1s cast 


The mechanism of oxygen ab 


sorption is not known. It is possible 
that the imcrease in oxygen occurs 


as a result of (1) some form of oxi 


dation in the areas around the 


graphite flakes connected to the sur 
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face of the iron or (2) oxygen ad 
sorption on the graphite flakes 

These ideas are merely specula 
tive and should not be considered 
as proved They are, however, 
based on a knowledge that 

lL. A substantial 
gen with time occurred only when 
flakes that 


would allow easy passages for entry 


micrease inh OXY 


there were graphite 


of air to the interior of the iron 
oxygen 


to account 


2. The diffusion rate of 
in solid iron is too low 
for oxygen entry by direct diffusion 


4. The 


wccompanied by an 


increase in oxygen was 
imcrease in hy 
drogen in an amount which would 
be expected from the tlormation of 
facts do 


hydrated iron oxide. These 


not, however, rule out other possi 
ble mechanisms tor the absorption 


ol oxygen by cast iron 
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Seven Labs Probe pH Testing of Foundry Sands 


Breavtey H. Boorn / Fdry. Eng., Carpenter Bros., Inc 


@ it all started as an AMERICAN 
FouNDRYMAN Round ‘Table on 
“pH of Foundry Sand”, when great 
interest was shown in a comparison 
of pH tests with various types of 
pH meters on identical samples and 
according to procedures currently 
used by several laboratories. 

As a result of a study among 
Round Table participants, it ap 
pears that pH tests seem to be rea- 
sonably reproducible; however, re 
sults could probably be improved 
with standard testing procedures. 
Vheir value in the foundry is still 
a matter of opinion, though results 
indicate pH control may prove 
to be valuable, particularly when 
more data are accumulated. 

A sample of Carpenter Brothers 
distilled water in a bottle and sam- 
ples of western bentonite and a 
steel foundry facing sand, each in 
a separate, new, metal can were 
taken to the several labs to be test 
ed on the same day. Five steel 
foundries, a gray iron foundry, and 
an independent testing lab referred 
to a8 A through G, participated in 
the study which is summarized in 
the table. 

Here is a brief description of 
equipment and procedures used for 
pH testing at each lab: 

Lab A. Equipment—pH_ meter 
W, battery operated, temperature 
controlled, buffered at pH 7. Pro 
cedure—Samples were prepared in 
paper cups with water from the 
lab still, and stirred with a glass 
rod, 

Lab B. Equipment—pH_ meter 
X, operated from line voltage, glass 
calomel electrodes, no temperature 
adjustment, buffered at pH 5. Pro- 
cedure—Samples were prepared in 
glass beakers with boiled Roxo dis- 
tilled water, and stirred with a 
glass rod, then allowed to stand 30 
min before testing. The bentonite 
sample was prepared in a malted 
milk-type mixer, 

Lab C. Equipment—pH meter 
W, battery operated, glass-calomel 
electrodes, temperature control set 
at room temperature. Procedure— 
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, Milwaukee 


Samples were prepared in papet 
cups with water from the lab still, 
and stirred with a glass rod. 

Lab D. Equipment—Universal 
Indicator Y. Procedure—Samples 
were prepared in glass beakers with 
water froin the lab still, and stirred 
with a glass rod. Then about 20 
ml of solution were transferred to 
test tubes for pH determination. A 
few drops of indicator were added 
to establish definite color, pH was 
then estimated by comparing the 
sample with a standard color chart. 

Lab E. Equipment—pH meter 
W, battery operated, glass-calomel 
electrodes, temperature control set 
at room temperature, buffered at 
pH 10. Procedure—Samples were 
prepared in paper cups with water 
from the lab still, and stirred with 
a glass rod. 

Lab F. Equipment—pH meter 
Z, operated from line voltage, glass- 
calomel electrodes, temperature 
control set at room temperature, 
buffered at pH 8. Procedure—Sam 
ples were prepared in 100-ml glass 
beakers with water from the lab 
still, and stirred by hand with a 
glass rod. 

Lab G. Equipment—pH meter 
W, battery operated, glass-calomel 
electrodes, temperature control set 
at room temperature, Procedure 
Samples were mixed in paper cups 
with Bethesda Waukesha distilled 
water, and stirred by hand with a 
glass rod. 

Here's what the labs think of pH 
test.ng: 


Lab A. pH test is used on re 
search basis for checking bentonite, 
foundry sands, ete 

Lab B. pH test is used to control 
settling and penetration of core 
washes; seems to work best at pH 
of 6 to 6.5. Experiments with found 
ry sand indicate that additions of 
soda ash (in solution) to obtain a 
pH of 9.5 tends to improve flow- 
ability, finish, and reduce scabbing 
tendency. 

Lab C. All green sand facing is 
made with pH controlled in the 
range of 9.5 to 9.7. Soda ash is 
added at the muller as dry pow 
der. Sand flowability is better, there 
is less scabbing, and less burned-on 
sand in pockets. 

Lab D. 102 |b of dry soda ash is 
added to each 300 Ib of new sand 
facing to control pH at 8 to 8.5. 
There is less weld repair of surface 
defects on castings from this sand. 

Lab E. pH control is used on 
new sand facing; 402 lb of dry soda 
ash is added to each 1000 Ib batch 
of sand to hold pH at approxi 
mately 9.5. Sand flowability is bet 
ter and there are fewer snotters; 
also about 1/8 less water is used 
2.5 to 3.0 per cent water instead 
of 3.0 to 3.5 per cent 

Lab F. No correlation of pH and 
casting results has been found. 

Lab G. A ratio of 2 to 5 (sand 
to water) has been found to be 
the minimum for consistent pH 
readings. Considerable research on 
pH control has not established any 
tangible benefits. 


Test Amounts and pH Results from Seven Laboratories 




















Type Carpenter Bros. Western Bentonite Steel Facing Sand lab H,O 
°. Distilled Water Distilled 
lab Meter mi pH °F amt =6+ _ =oml H.O pH F amt + mi H.O pH F pH F 
A 50 6.1 375 gr 50 999 20 gr 20 8.1 6.1 
e x 100 64 63 10 gr 100 94 81 50 gr 100 8.1 80 74° 75 
c w 50 62 66 5 gr 59 92 64 50 g 50 78 65 65 64 
D Y 20 «463 %tsp 100 93 1 tsp 20 65 6.0 
E w 50 64 65 1 tsp 50 96 70 1 tsp 50 8.1 69 63 69 
F z 30 64 7) 5 gr 50 93 77 20g @ 78 7 S38 78 
G w 25 67 60 1 tsp 59 102 60 25 gr 50 77 60 66" 60 
Maximum 6.7 10.2 8.1 
Minimum 6.1 9.2 6.5 
Range (pH Units) 0.6 10 16 





*Bolled Roxo distilled water instead of lab distilled water 
* Bethesda Waukesha distilled water used instead of lab distilled water 





Honor 25-Year Members 





Two new members of the Kirk 
& Blum Mfg. Co.'s '25-Year 
Club'' were presented gold 
watches at the annual dinner 
meeting recently. Left to right, 
are, B. J. Wilke, new 25 year 
member; Edward Thierry, 48 
years service, and L. H. Stortz, 
new member. 


Name NFFS Committee 
Heads 

Committee chairmen of the Non 
Ferrous Founders’ Society for the 
1955-56 term have recently been 
appointed. They are: Membership, 
bk. J. Metzger, Multi-Cast Corp., 
Wauseon, Ohio; Labor Relations, 
G. T. Fischer, Fischer Casting Co., 
Dunellen, N.J.; Cost, W. A. Gluntz, 
Brass & Aluminum Foundry Co., 
Cleveland; Insurance, R. Langsen 
kamp, Langsenkamp-Wheeler Brass 
Works, Indianapolis; Chapter Ac 
tivities, C. J. Egetter, Crown Brass 
Mig. Co., Los Angeles, and K. R 
Proud, Anstice Co., Rochester, 
N.Y.; and Alternate Director, El 
mer Brumund, Brumund Foundry, 
Inc., Chicago 


Fabricast Puts on a Show 


The Fabricast Division of Gen 
eral Motors Corporation will have 
an operating exhibit at the Gen 
eral Motors “Powerama,” to be 
staged on Chicago's lake front 
\ugust 31 through September 25 

The “Powerama” is billed as the 
biggest show of its kind ever pre 
sented and will be open to the 
public in a | million sq. ft. area 
on the site of the Century of Prog 
res exposition in 1933-34. Its aim 
is to dramatize the application of 
power to industry 

The Fabricast Division, one of 
nine GM manufacturing divisions 
to have exhibits at the Powerama, 
produces aluminum castings for 
diesel engines 
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Chiet Keokuk: 
“Ugh, me tell Littie Chief 
how injun takes scaip. Him say 
modern injun get scaip by mail order!’ 
Princess Wenatchee: nr 
“As usual, Junior does it the easy way! ae edad = 
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You'll get the same high results every time in quality and 
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magnet or count. Try Keokuk Silvery Pig! 
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Fig. 1 . . Storage rack of hoisting equipment has availability and improves department housekeeping. 


Jess Hocans/ Safety Director 
Fairbanks, Morse & Co., 


NO CHAIN FAILURES 
IN THIS FOUNDRY 


































Beloit, Wis. 





Have chains and slings been giving you fits? Here's 


a standard procedure for procuring, inspecting and maintaining them 


® Potential danger of chain failure 
accidents may be overlooked or mini- 
mized because frequency of suc h ac- 
cidents is low. Many plants or de- 
partments may go years with no 
chain failures 

There is nothing minor, however, 
about the probable severity of injur- 
ies or damages due to chain failure. 
When they occur, chain failure acci- 
dents usually are spectacular and 
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serious, Fatal injuries may well be 
the rule rather than the exception 
when a chain or any piece of hoisting 
equipment fails and a load drops. 
The serious injury potential of sus- 
pended loads is great enough to merit 
the serious consideration of all peo- 
ple concerned with accident preven- 
tion — plant management, depart- 
mental supervision, safety directors, 
and employees whose work brings 


them in contact with this hazard. 

In our Beloit works we have 95 
electrically operated overhead cranes. 
These operate constantly within the 
various departments of the shop and 
foundries carrying loads in varying 
sizes, weights, and shapes. Each of 
these loads is suspended by steel 
cable sling, steel alloy chain sling, ot 
some lifting device 

Some of the castings with mold 


weigh as much as 60 tons. A loco- 
motive assembly weighs as much as 
130 tons. Crane operators are in- 
structed not to carry loads over work- 
men. Employees are instructed not to 
work under, stand under, or even 
walk under suspended loads. But, we 
cannot leave the responsibility there 
Management has a responsibility too, 
and an even greater one—to provide 
and maintain safe lifting equip 
ment. 

This is done by following a proce- 
dure covering the procurement, in- 
spection, and maintenance of chain 
lifting devices. This procedure, writ- 
ten up as a standard practice, covers 
the steps to follow when a need de- 
velops for a new chain, for repairing 
a worn one, or for inspection regu- 
larly before use or periodically there- 
alter. 

Writing up chain maintenance as 
a standard practice or production 
standard has been a factor in making 
safety progress. Spelling out responsi- 
bilities, explaining uses and methods 
to follow, clears up misunderstand- 
ings and helps give direction to the 
program. Our over-ali plant safety 
program is written up as a produc- 
tion standard and is concrete evi- 
dence to all supervision and others 
that safety is a part of production 





Guilty or Not Guilty? 


BDo you use the wrong size o1 
wrong type of chain sling for 
the job? Do you use slings too 
short for the load so that chain 
safe at 45° is overloaded and 
unsafe because it is being used 
at 30°? 


BDo vou ignore the center of 
gravity in making lifts? 


® Do you hook up loads inse- 
curely or force a hook into an 
opening in such a way that the 
load is carried on the point 
rather than the bottom of the 
hook? (Unless a hook is espe- 
cially designed to carry the load 
toward the point, set the load 
in the bowl of the hook 


B Do you take chances by work- 
ing or walking under suspended 
loads? (Why worry—haven’t 


had one drop on you yet! 











When a need for additional lifting 
equipment in any department arises, 
the ordering procedure (Fig. 2) calls 
for the foreman of the department to 
make out a request on a maintenance 
service form. The request form cov- 
ers a full description of the equip- 
ment needed, including a statement 
of the weights to be lifted 

The request 1s then sent to the 
plant engineering department for the 
preparation of drawings and specifi- 
cations. Prior to their preparation 
the chain engineer, who reports to 
the plant engineer, investigates con- 
ditions and discusses the require- 
ments at the job and with the super- 
visor who made the request 

The plant engineering department 
then prepares the necessary drawings, 
showing complete dimensions, mate- 
rial, and heat treatment for all parts 
The completed drawings are again 
checked and approved by the chain 
engineer and the department which 
placed the order 

The chain engineer next deter- 
mines whether the equipment needed 
will be purchased outside or fabri- 
cated in the plant. Nature of the 
problem, special equipment, urgency 
of need, are some of the factors con- 
sidered. 

Some of the requests for chain 
assembly units are purchased com- 
plete from chain manufacturers, In 
this case, we follow the steps shown 
on the left side of Fig. 2 

When the equipment ordered is 
received from the chain manuf, - 
er, the chain engineer cheeks the 
chain to see that it conforms vo the 
specifications on the drawing. Fol- 
lowing a proof test (Fig. 3 and 
the chain engineer places a metal 
identification tag on the chain and 
completes an individual chain record 
card, 

After a final check, the chain or 
equipment is delivered to the depart- 
ment where the supervisor signs the 
chain record card (Fig. 5) and the 
equipment he requested is ready for 
use 

The right side of the chart shows 
the steps followed when the equip- 
ment requested is to be fabricated in 
the plant. We purchase and maintain 
a stock of nickel alloy steel chains in 
bulk. Also an inventory of steel alloy 
hooks. Assemblies made at the plant 
are built from this stock of purchased 
parts 

When the chain engineer makes 
the decision to fabricate the chain at 
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Fig. 2 . . Chain ordering procedure including specs and checks Fig. 3. . 30-ft hydraulic pull 
shows how chains are purchased or fabricated in the plant test unit has remote controls 


Fig. 4 . . Operator slowly applies proof load to chain in pull test; load is released upon reaching the 
limit. Two lower dials of this control panel located about 10-ft from test unit record conditions 
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the plant, samples of all materials to 
be used are checked by the labora- 
tory to see that they conform to the 
chemical requirements specified. 
After approval by the laboratory, the 
forge shop assembles the chain com- 
ponents. They do not weld the con- 
necting or joiner links; such parts 
of the chain assernbly are welded by 
the chain service department under 
the personal supervision of the chain 
engineer (Fig. 6). 

The chain assembly is then 
checked against drawings and speci- 
fications, and sent to the heat treat 
department, Following heat treat- 
ment, the laboratory checks hard- 
ness. We never return to production 
any equipment repaired by welding 
until it has been heat treated and 
tested for hardness. This is in addi- 
tion to the proof test. 

Next step is to send the chain to 
the chain service department for 
proof test. We follow the recom- 
mendations of the chain manufac- 
turer as to proof loads, After the test, 
the chain is given a link by link visual 
inspec tion to locate those Tare Cases 
in which a chain may pass a proof 
test but still have a cracked link 
(Fig. 7), an elongated link (Fig. 8), 
or perhaps a hook that has developed 
defects while under test 

We then attach a stainless steel 
identification tag to the chain. This 
identifies the chain, its department, 
its safe load rated at a 45° angle, and 
date of inspection, The chain number 
is stamped on the bull ring so that 
the chain can be identified if the tag 
is lost 

After the chain record card has 
been completed, and prior to deliv- 
ery to the department, a final check 
is made to see that the chain is 
tagged, bull ring stamped with chain 
number, and the records completed 
The chain is then delivered to the 
department in which it belongs 

We have in service about 1500 
pieces of chain or other hoisting 
equipment to which a hook is at- 
tached, Our program calls for peri- 
odic inspection of this equipment. 
Three men take about eight months 
to complete a cycle of inspection. 
The procedure for this periodic in- 
spection covers the steps shown on 
the right side of Fig. 2 with the ex- 
ception that no work order is re- 
auired to authorize the inspections 
This routine of periodic inspections 
is the major part of the chain service 
department's work. 
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Forged chain components are welded by the chain service department under the personal su 
welds are clean and sound in all types of chains 


Fig. 6. 
pervision of the chain engineer. Atomic hydrogen 







































































































































BLOW POSITION 








CURE POSITION 


HOLLOW OR SOLID CORES 


Blown and Cured Automatically 


50-90 CYCLES PER HOUR 


This single compact Sutter machine not only blows 
high quality, precision cores (solid or hollow) but 


fully cures them, too. And at a rate of 40 to 72 


seconds per cycle! 


Because this Sutter machine produces fully cured, 
resin-type cores, breakage is practically nil. Con- 
trast this to the breakage that occurs when op- 


erators are handling green, oil-sand cores! More 
over, Sutter-made cores can be stored indefinitely 


without deterioration 


Consider also the vast amount of productive floor 
area you will gain when this Sutter SP-1300 
eliminates all need for core ovens think of the 


big reduction in investment, too 


For complete details on this new money-saver for 


your foundry, simply call or write for Bulletin 


SP-1300. 


BLOWS SHELL MOLDS, TOO 


3201S BIHLO 33S 





Automatic SHELL MOLD Blowing Machine, Too!! 


Shell molds produced on this machine are as accurate 
on the outside as the inside. With this method of 
production, thickness is accurately controlled making it 
practical for mechanical back-up during pouring. 
Sutter shell molds are also ideal for stack molding. 


In addition to extreme versatility, these Sutter Auto 


matic Shell Core and Shell Mold Blowing machines 
feature simplicity of design, rugged construction and 
the famous built-in dependability characteristic of all 
Sutter foundry equipment. 

For all the facts and figures, send for your free bulletin 


SP-1300. 


Creators of foundry equipment with NEW productivity 
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G. E. O'Brien . . Rockwell mgr 
“High productivity—superior finish” 
George E. O’Brien, factory manager 
at Rockwell Mig. Company's new 
water meter plant at Uniontown 
Pa., for the past year, has been 
transferred to the company’s Brook 
lyn water meter plant as foundry 


manage 
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NICKEL-BRONZE DRAIN HEADS — 
“Costly 





ing eliminated” 


| 






Yor — 
Production time cut 56% 
—finishing costs 50%” 





J. W. Swengel . . promoted 


John W. Swengel has been appoint 
ed assistant works manager ol the 
R-PXC. Valve Div., American Chau 
& Cable Co., Reading, Pa. He ton 
merly served as ftounds uperimn 
tendent. Mr. Swengel was receatl 
elected vice-president of the Read 


ing Foundryman’s Association 


PUMP BODIES — 
“Machining reduced 
or entirely eliminated’ 


C. Herbert Quick, former! ' 


sistant supermtendent Plant 


* 
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STAINLESS-STEEL VALVE BODIES— ~ 





Why are so many foundri s turning to she Il molding 4 Why 
are so many of their customers spec ifying shell-cast partsr 
The answer is simple; Shell molding cuts costs. Smoother 
surface finish greater dimensional accuracy, and pire ater 
yield per man hour are among its advantage S over conven 
tional sand-casting methods. (Note the brief testimonials 


from G-E files—that tell the story!) 


Ask G.E. about shell moiding 


General Electric offers a number of foundry products to 
help you get maximum benefits from shell molding: G-J 
phenolic shell-molding resins to form light, dimensionally 
accurate mold: G-E silicone parting agents to secure 
quick easy release of molds from pattern GE phenolie 


bonding resin to cement shell halves together 


FREE BOOKLET AVAILASLE... 


How can shell molding help YOU? Ceneral Electric, a 


major uppliet of resins and release agents for the shell 





molding proce hia prepared in informative 4) 
booklet telling about the techn jue ind benefits of t . 
new founds vethod. For a tree copy of G-l Shell Moldin 
Manual, just write to General Electric Comy ul ection 
{ i | 


Progress /s Our Most /mportant Product 


GENERAL @® ELECTRIC 








chief inspector and engineer of 


planned 
- designed 
fabricated 
installed 
serviced 


ceramic development, Norton Co., 





Worcester, Mass., has been appoint 





ed assistant to the director of re 


COMPLETE SAND HANDLING SYSTEMS 


search and development 







BY 


NEWAYGO 
ENGINEERING CO. 





H. J. Knudten . . Pettibone v-p 


Herbert J. Knudten, president of 
Universal Engineering Co., Cedar 
Rapids, lowa, has been elected 
vice-president of the concern’s pat 
ent company, Pettibone Mulliken 
Corp., Chicago. Knudten, a native 


of Chicago will continue in his 





present capacity at | niversal and 


ee 

A complete sand handling system. Shake 
out sand elevator, overhead storage, and 
mullers in background. Conditioned sand 
is delivered to overhead molding hop 
pers. Completed molds are set out on 
gravity conveyors for pouring from over 
head monorail cranes. While the above quired, Prepared sand is delivered by 
systems show Gravity Conveyor Set-outs, 
Newaygo also furnishes pailet Car and 


Car Conveyor systems for mold handling . 
System handles 60 tons of sand per hour . maintain residence at Cedar Rapids 


This unit is the heart of a sand han 





dling system. Elevator carries shakeout Personnel changes and reassign 


and t ‘ 
sand to screen and bin conditioning unit ments in the Central Office staff of 
Sand passes into muller in batches as re : 
the American Foundrymen’s Soci 

ety recently announced include 
C. G. Fuller, named managing 


director of Mopern CASTINGS AND 


conveyor to molding hoppers. This unit 
is designed for large or small systems 


° ° . ‘ 

gre you planning a new or improved Meant Povmmarwean. 0. 9. Soe 
yi¢ Continues as editor 

W. N. Davis, who has directed 

the Safety, Hygiene and Air Pollu 


Here are 4 important reasons why the NeWay plan is the right way tion Control Program for several 


and profitable way to modern, efficient, low-cost sand handling: years, named manager of exhibits 


. , , lk ~" d : effective August |, to replace A. A 
Free engineering layouts, service and estimates by sehen, gilased. Davis will be in 
{ . ‘5 . ‘ ‘ Cc 


practical engineers. charge of the 1956 AFS Exhibit 


Single contract efficiency with one company respon- 
sible for fabrication, installation and erection. 


A complete staff of service engineers on 24 hour call. 


A 40-year record of proven ability. 





NEWAYGO, MICHIGAN 


ALSO MANUFACTURERS OF: The revolutionary new Handy Semdy and Reddy Sandy, complete 
peckage units for smatier installations. Write fer literature. 
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For MORE FACTs, crRCLE No. 72 p, 81-82 


H. J. Weber, named director of 
the SHAPC Program 

Recently editor of the Market 
Data & Directory Number of /ndus 
trial Marketing, Fuller has been ed 
itorial consultant to a number of 
magazines. Alter four years of news 
paper work in Wisconsin, Evans 
ton, Ill, and Chicago, he served as 
Wisconsin state information dire¢ 
tor for a year, then joined the staff 
of Better Roads magazine where he 
was associate editor for four years 
One of his assignments was a re 


continued on page 7/3 





For MORE 
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ON 
‘sand 
‘science 
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AND was once a pretty simple 

thing. You just dug it up and 
shipped it to people who needed it. 
That was O.K. some years ago, but 
sand like everything else has changed. 
Nowadays sand must be meticulously 
clean and uniformity is highly criti- 
cal. Special grinds are needed for 
special jobs. 

High precision casting is making 
sand specifications tougher and 
tougher every year. And Wedron 
is keeping pace. Many thousands of 
dollars are spent annually by Wedron 
for new equipment, new processes, 
experimentation and testing. 

Because of this, you're sure of 
uniformity, purity and fine rounded 
grain properties that eliminate cut- 
ting out of core boxes. And you get 
the right sand for every casting need; 
the finest silica flour, fine grades for 
shell molding or coarser grades for 
standard casting methods. This high 
quality and diversified output is a 
result of Wedron’s modern pro- 
gram, bringing science to the art of 
sand processing. 

Why not try Wedron sand on your 
next order? You'll be well satisfied 
with its superior quality. 





WEDRON 


SILICA COMPANY 


FoR MORE FACTS, CIRCLE No. 78 Pp. 81-82 
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Dr. G. H. Clamer .. 80 candles 


continued from page 70 

search job that won the /ndustrial 
Marketing award as the best pro 
motion accomplished by any indus 
trial magazine that year. 

In 1942, Fuller became associate 
editor of Flying magazine, serving 
successively as assistant managing 
editor, managing editor, and editor 
For a number of years, he wrote the 
aviation section of the World Book 
Encyclopedia Year Book 

Davis has a background of 14 
years as an industrial salety engi 
neer and was senior engineer for 
the National Safety Council. 

Weber became an AFS staff mem 
ber after 12 years as chief industrial 
hygienist for American Brake Shoe 
Co. Formerly an instructor in 
chemistry and mathematics, he has 
an MS degree in chemistry from 
DePaul University and a civil engi 
neering degree from Lewis Insti 
tute (now Illinois Institute of Tech 
nology). He is the author of many 
technical publications on industrial 
hygiene and edited the American 
Industrial Hygiene Quarterly tor 
which he currently serves as advis 


ory editor 





C. L. Liebau . . Federal pres. 


W.N. Davis .. exhibits mgr. 


Dr. G. H. Clamer was honored on 
his 80th birthday with a luncheon 
at the Waldorf Astoria, New York, 
given by the Brass & Bronze Ingot 
Institute. President and general 
manager of Ajax Metal Co., now 
\jax Electro Metallurgical Corp 
and its athliates, since 1920, Dr 
Clamer pioneered in the chemical 
phases of the non-ferrous industry, 
and in the electric melting of non 
ferrous metals, He has a number of 
inventions, including a refining 
process employing scrap metals for 
which he received the Elliot Cres 
son Gold Medal of the Franklin In 
stitute in 190] 

Dr. Clamer is a charter and 50 
year member of the American Ele« 
tro-Chemical Society, one of the 
original American members of the 
sritish Institute of Metals, and a 
member of the Institute of Metals 
Div., American Institute of Mining 
and Metallurgical Engineers, He 
was president in 1914 

He isa past president and 50-year 
member of the American Society 
for Lesting Materials and was elect 


ed an honorary member in 1957 


President of American Foundry 


N. N. Amrhein ..v-p and secty 


H. J. Weber .. director of SHAPC 


mens Society inp 1925-24, he re 
ceived the Joseph S. Seaman Gold 
Medal in 1938, and in 1946 he pre 
sented the Charles Edgar Hoyt 
Memorial Lecture of the Society 

He represents the Brass and 
Bronze Ingot Institute on Commit 
tee B-5 on ¢ opper and (¢ opper \l 
loys, Cast and Wrought 


Carl Beers, Birmingham, Mich., was 
appointed Detroit area sales repre 
sentative for the Newaygo Engi 
neering Co., Newaygo, Mich. Pre 
vious associations include, Chrysler 
Corp.,Dodge Main Plant, and vice 
pre sident and sales manager for the 
C.. B. Schneible Co., both of Detroit 


Richard J]. Green has been placed 
in charge of the newly established 
lechnicaly Field 
Section of the International Nickel 
Company's Development and Re 
search Div Atlanta, Ga 


Southeast States 


Carl L. Liebau, executive vice 
president, Federal Malleable Co 
West Allis, Wi vas elected presi 
dent-treasurer ol the firm at a re 


cent board of directors meeting 





R. J. Green in charge 


C. G. Fuller..managing director 


Norman N. Amrhein, who has been 
secretary-treasurer, was elected vice 
president-secretary, Change of oth 
cers was made necessary by the 
death of W. H. Heatley, who was 
president until his death March 19 
Mr. Liebau has just been elected 
president of the Malleable Foun 
ders Society, Cleveland 


Claude B. Kershner, Phoenixville, 
Pa has been ippointed clirector ol 
purchases tor the Birdsboro Steel 
Foundry & fachine Co. He has 
been with the firm as purchasing 


went since January 195] 


Link telt Co., Chicago, has ap 
pointed three men to super Vise 
distributor activities. George L. 
Gansz, operating trom headquar 
ters in Philadelphia, will be the 
representative for ll distributors 
in the eastern states Albert A. 
Quinn, operating from Chicago, 
will perform the same ftunction tor 
distributors located in the mid 
western and southwestern states; 
ind Harold J. Guiver will serve in 
1 similar capacity on the West 
Coast, from headquarters in San 


brancisco 





C. Beers .. Newaygo rep 


August 1955 . 793 





9:18 am .. 
badge, U. Lopez Ayala stands by. 


12th ANNUAL OFFICERS CONFERENCE 
SETS PATTERN FOR LOCAL AFS ACTIVITIES 


® Paced like a fast moving sales 
meeting with continuous activity 
and not a moment. wasted, the 12th 
Annual Chapter Ofhcers Confer 
ence of the American Foundry 
men's Society was held June 16 and 
17 at Hotel Morrison in Chicago 
and the AFS ‘Technical Center in 
Des Plaines, Ill, Some 110 repre 
sentatives of the 42 AFS chapters 
in the United States, Canada, and 
Mexico, and the New England 
Foundrymen’s Association, joined 
with society ofhcers, directors and 
stall members to review program 
planning and to get a refresher 
course on AFS services and policies. 

Conterence chairman was AFS 
President Bruce L. Simpson, Na 
tional Engineering Co., Chicago 
Assisting him were Frank W. 
Shipley, Caterpillar Tractor Co., 
and General Manager Wm. W. 
Maloney 

Conduct of the tightly scheduled 
meeting set an example, as in the 
past, for operation of chapter 
meetings with sessions starting on 
time and stopping on time even if 
it meant cutting a speaker olf be 
fore the end of his comments. 

Topics covered by AFS ofhcers 
and staffers included the organi 


zation’s technical program, the 


Pancho Gutierrez receives 








9:32. ."‘Chapter success depends on leadership of the 
chairman" declares General Manager Wm. W. Maloney. 


Safety & Hygiene & Air Pollution 
Control Program, the 1956 AFS 
Convention and Exhibit (Atlantic 
City May 53-9), chapter programs 
and educational activities, and 
organization of chapter operations 
and committees. 

Between the late afternoon and 
evening session the first day, the 
conference had a light touch when 
a reluctant “chapter secretary” was 
induced to speak briefly at dinner. 
He turned out to be a professional 
speaker with a humorous, if 
meager, knowledge of castings pro 
duction and chapter operation. 

In the evening, regional meet 
ings were held under the chair 
manship of regional vice-presi 
dents: Tom Kaveny, Jr., Herman 
Pneumatic Machine Co., Pitts 
burgh; Martin J. Lefler, Oliver 
Corp., South Bend, Ind.; C. V. 
Nass, Beardsley & Piper Div., Petti 
bone Mulliken Corp., Chicago; L 
H. Durdin, Dixie Bronze Co., 
Birmingham, Ala.; and Wm R. 
Pindell, Northwest Foundry & 
Furnace Co., Portland, Ore. 

Highlight of the second day was 
a trip to the new AFS Technical 
Center where sessions were held 
in the library after a tour of the 
building. 
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9:45 .. Regional Vice-President Bill Pindell intro- tic 
duces self during get-acquainted session. 






















10:27 .. ‘‘No death-dealing dust:" 10:42 .. After coffee break, inten- 12 
new SHAPC Director Herb Weber. sive program continued unabated. Str 
11:22 .. Charlie Mooney, Len Greenfield, Fritz Strieter, Clayton Russell, and 1:40 
Charlie Fuerst tell how to develop chapter program. with 














9:49 .. “‘AFS is devoted to production and utiliza- 9:57 .. Technical Director Hans Heine acquaints listeners 10:12 You can cut accidents in half!" says 
tion of castings,’’ explains President Simpson with broad endeavors of his department retiring SHAPC Director Bill Davis 


Fo 


. 


12:10 pm .. Dick Oster, Ash Sinnett, and Earl 12:15 .. Conference program was kept on rigid time schedule but 1:25 FEF has come a long way 
Strick set sights on afternoon education session there was still time for a 75-minute lunch hour reports Executive Director Walsh 


1:40 .. Tom Kaveny (standing) confers 2:05 . “National director will visit 7:47 Bashful delegate had to be coaxed to speak, turned out to be a 
with Hank Frechette and H. Stenberg. each chapter,’’ stated VP Shipley ringer, amused all including Jim Hewitt and Bruce Simpson 
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Visit AFS Technical Center second day 


Gi 


8:00 am Friday . . Conferees embark on air-conditioned buses for visit 9:00 . . Curt Fuller (left), managing director of MODERN CASTINGS, ex- 
and more sessions in new AFS Technical Center, plains magazine's new look and broadened editorial content. 





9:03 .. Greg Minogue (at desk) shows how he untangles MODERN 10:40 .. Herb Scobie, MODERN CASTINGS editor, tells how Editorial 
CASTINGS production snarl, keeps operations running smoothly. Board functions, gives preview of features in future editions 


Not on any definite schedule was examination of AFS publications. Admiring new magazine format are Messrs. Smith, Menzel, Czyzewski 


) pa Pe 











Hold Delta Oil Sales Meeting 





Delta Oii Products Co., Milwaukee, recently held a two-day sales meet- 
ing to advance the technical abilities of Delta representatives toward 
better service to an increasing number of foundry customers. Front row 
(left to right) are: R. L. Starek, R. P. Kumb, J. A. Gitzen, company presi- 
dent, J. A. Cormack, sales consultant, and R. A. Johnson. In the back 
(left to right) are: J. J. Lee, V. D. Gornick, E. A Rathlesberger, S. W 
Hinrichs, and Walter Napp. 


Plan Broader Castings Research 





Broadening of research on fundamental castings problems was the major 
subject for discussion when members of the Board Research Committee of 
the American Foundrymen’'s Society met June 27. Seated (left to right) 
are: E. C. Hoenicke, Foundry Div., Eaton Mfg. Co., committee chairman; 
G. Ewing Tait, Dominion Engineering Works, Ltd; and C. E. Nelson, Dow 
Chemical Co. Standing (left to right): Bruce L. Simpson, National Engi 
neering Co., AFS president; Wm. W. Maloney, AFS general manager; and 
Hans J. Heine, AFS technical director 
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Exciting Savings on 
Publications for your 
Reference Library! 


Six Sections Available in Four Books... 
for the price of ONE 


1—GENERAL PRINCIPLES OF FOUNDRY VENTILA- 
TION AND FOUNDRY HYGIENE PROBLEMS 
Treats more common elements in foundry environment, some 
of which are: beryllium, lead, resins, silica, phosphorus 
Describes characteristics of air flow, types of exhaust sys 
tems; explains recirculation, methods of supply air, general 
ventilation. (20 pp. 8x11 Paper Bound, 11 Illustrations) 


2——-EXHAUST HOODS AND SYSTEM DESIGN 
Explains fundamental theory of hood design; provides step 
by step methods of designing exhaust systems; illustrated by 
many figures and engineering data. (included with Section 3) 


3——PRACTICAL DESIGN OF SAND-HANDLING VEN- 
TILATING SYSTEMS 
No technical knowledge required; contains practical infor 


mation for designing and balancing a sand handling ventila 
tion system. (34 pp. 8x11 Paper Bound. 60 Illustrations) 


4—MOLDING AND CORE MAKING PROBLEMS 
Written principally with the manual shop in mind, but in 
cludes specific information on shell molding, sand slingérs, 
application of foundry facings, etc. (Included with Section 5) 


5—GENERAL PRINCIPLES FOR MELTING AND 
POURING OPERATIONS 
Explains simple ventilation principles involved; for ferrous 
and non-ferrous work; offers illustrations of typical methods 
of ventilating specific operations; a non-technical section for 
practicol use. (18 pp, 8x11 Paper Bound, 34 Iilustrations) 


Section 11—-MAINTENANCE AND TESTING 
Tells how to maintain and test exhaust systems; saves money 
by showing how to avoid breakdowns and replacement of 
equipment. Describes more common instruments used in test 
ing industrial ventilating systems. (16 pp. 8x11 Paper Bound 
28 Illustrations) 


Ordinarily sold at $1.50 EACH to Members and $2.25 


- Seses 


/ MEMBERS $2.50 | 
* NON-MEMBERS $5.00 | 
AMERICAN FOUNDRYMEN'S SOCIETY 
Golf and Wolf Roads 


Section 


Section 


Section 


Section 


Section 


for all 


for limited time only 


Des Plaines, Illinois 
Please send me sets of FOUNDRY VENTILATION BOOKS 
er e $ Ple eu inv ‘ 

Name 

Company 


Address 


City P.O. Zone Slate 


NEW AFS FOUNDRY 
VENTILATION BOOKS 
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FOUR MEN handle all of the molding operations for eight cope and 
drag stations on this above-floor BAP Rotomold unit at the American 
Foundry & Machine Co., Salt Lake City, Utah. Cope and drag pat- 
terns for each job are mounted on a single pattern board at eight 


Cost-Cutting Equipment in the News 





78 - modern castings and Americon Foundryman 


roller conveyor stations on the Rotomold table. The Stationary Sond- 
slinger rams any number of different jobs. Write for full information 
to Beardsley & Piper, Div. Pettibone Mulliken Corp., 2424 N. Cicero 


Avene, Chicago 39, Illinois. 


THE NEW ABOVE-FLOOR Model "60" Preparator, introduced by 
Beardsley & Piper, has greatly simplified the installation of Speed- 
mullor-Preparator units. The installation costs of these complete sand 
conditioning and mulling units is now lower than ever. Write to 
Beardsley & Piper, Div. Pettibone Mulliken Corp., 2424 N. Cicero 


Avenue, Chicago 39, Illinois for full information and prices. 


SMALL SIDE FLOOR WORK is handled efficiently at the Empire 
Pattern & Foundry Co., Tulsa, Oklahoma on two inexpensive J&J 
Portable Jolt-Squeezers. Rammed molds are set out on the floor for 
pouring. Full information on J&J machines may be obtained by. writing 
to Beardsley & Piper, Div. Pettibone Mulliken Corp., 2424 N. Cicero 


Avenve, Chicago 39, Illinois. 
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Investment Casting Institute 
Joins Castings Council 


Eleventh member of the National 
Castings Council is the Investment 
Casting Institute, which joined 
NCC recently 

Other members are: American 
Foundrymen’s Society, Alloy Cast- 
ing Institute, Foundry Educational 
Foundation, Foundry Equipment 
Manufacturers’ Association, Foun- 
dry Facing Manufacturers’ Associ 
ation, Gray Iron Founders’ Society, 
Malleable Founder's Society, Na 
tional Foundry Association, Non- 
Ferrous Founders’ Society, and 
Steel Founders’ Society of America. 


Copper-Base Casting Uses 


Ten leading industrial uses of 
brass and bronze castings represent 
three-fifths of the total foundry 
shipments. Leading uses are: jour 
nal bearings; plain bearings and 
bushings; metal plumbing fixtures 
and fittings; valves, (except plumb- 
ing); railroad maintenance, repairs, 
and operating supplies; pipe fit- 
tings (except plumbing); plumb 
ing valves, specialties; industrial 
pumps; integrating meters, non- 
electrical; and high voltage switch 
gear. The list appears in a publica- 
tion of market research interest to 
foundries, Uses of Copper in Brass 
and Bronze Foundry Products, 
available free from: Copper Div., 
Business and Defense Services Ad- 
ministration, U. $. Department of 
Commerce, Washington 25, D. C. 


Issue Electrode Specs 


Three new specifications cover- 
ing tungsten arc-welding electrodes, 
stainless steel electrodes, and low 
alloy steel electrodes, have recent 
ly been issued jointly by the Amer 
ican Welding Society and the Amer 
ican Society for Testing Materials 

The specification on tungsten 
arc-welding classifies the electrodes 
into four basic chemical analyses, 
thus enabling the user to select his 
tungsten electrodes by composition 
according to his requirements. Lat 
ter specifications covering stainless 
steel and low-alloy steel electrodes 
give details on test methods. 

Copies of each specification may 
be obtained for 40¢ from the Amer 
ican Welding Society, 33 West 39th 
St., New York 18, N. Y. 














Building Fund Still Growing 


An additional contribution to 
the Headquarters Building Fund 
of the American Foundrymen’'s So 
ciety was recently received from 
John A. Wagner, president, Wag- 
ner Malleable Iron Co., Decatur, 
Ill. With the contribution, a total 
of $225,703.75 has been raised to 
construct this Society's Central Of. 
fice building, dedicated in Novem 
ber, 1954. 

During the recent Chapter Off 
cers Conference, the Headquarters 
Building was visited and inspected 
by some 84 officers of the Society's 
chapters. 


Program for Prosperity 


National prosperity based on 
full production and increased pro 
ductivity is the subject of a new 
study, “So People May Prosper,” 
published by the National Asso 
ciation of Manufacturers. The 
study advocates measures to per 
mit or encourage growth of the 
nation’s productive facilities as the 
pathway to high employment and 
a rising living standard. 

This study, issued by NAM to 
help individual Americans decide 
on the courses of action that will 
bring continuing growth and pros- 
perity, may be obtained for $1.00 
by writing National Association of 
Manufacturers, 2 East 48th St., 
New York 17, N. Y. 





Film Shows Flaw Location 


“Flaw Location with Dye Pene 
trants” is the title of a new color 
sound, 23-min. 16mm motion pic 
ture showing on-the-spot inspec 
tions in several metalworking 
plants. 

A laboratory inspection is per 
formed on glass micro-slides which 
have been fastened together to 
simulate a defect. In this sequence, 
the viewer is enabled to see exactly 
what action takes place when flaws 
are located in metal parts with dye 
penetrants. 

Film is available for free show- 
ing to industrial concerns, tech- 
nical groups and other interested 
organizations. Arrangements for 
viewing or additional information 
may be secured by writing Turco 
Products, 6135 South Central Ave., 
Los Angeles 1, Calif. 


More and more foundrymen 
Mody. They like 


are using 
Moly 
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At Climax's Colorado mine, there's enough molybdenum 
to supply all the free world's needs for at least 35 years 


at the present rate of consumption. 


Moly can be added to most grades of cast iron without 
changing character of charge, normal melting practice, 
or the base metal. No balancing is necessary. Moly is neither 
a graphitizer nor a strong carbide former. Moreover, 
effective additions are so small they can be made at the spout or 


in the ladle because the cooling effect on the iron is insignificant. 


Moly not only adds strength to a casting but can do more. 


You can get: 

Strength plus toughness 

Strength plus growth resistance 

Strength plus response to heat treatment 

Strength plus wear resistance ° 


Strength plus elevated temperature properties 





GROWTH CURVE OF 
MOLY'S USE IN 
FOUNDRIES 


Strength plus uniformity in heavy and 


varying sections 


For engineered castings — get better results with 


Moly. If you would like to add your name to our mail 
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Korea 
controls 


ing list for a series of leaflets on Moly lron — address 
Dept. 52, Climax Molybdenum Company, 500 5th 
Avenue, New York 36, N. Y. The first leaflet is now 


ready for you. Write today. 
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Malleable Shipments May Set Record 


8 Continued high level of malle 
able casting production for the 
balance of this year was predicted 
by Charles E. Brust, Eastern Mal 
leable lron Co,, Naugatuck, Conn., 
in his presidential address at the 
annual meeting of the Malleable 
Founders’ Society June 16-17 at the 
Greenbrier, White Sulphur Springs, 
W. Va 

“Such predictions are, of course, 
qualified by conditions in the auto- 
motive industry,” Mr, Brust said, 
“but it is not unreasonable to antic 
ipate production for the year on 
the order of 950,000 tons, an in- 
crease of about 15 per cent over 
1954, March shipments were high- 
est for any single month in history 

102,564 tons. With the high level 
of business activity for the balance 
of the year predicted by some fore 
casters, total shipments could sur 
pass the all-time high of 1,080,000 
tons in 1951, he indicated. 

Brust stated that pearlitic pro 
duction had doubled during the 
past decade, and that the nearly 
100,000 tons shipped in 1954 had 
been practically all new business. 

Recipient of the McCrea Medal 
for distinguished service to the mal 
leable iron industry was William 
\. Kennedy, Grinnell Co., Provi 
dence, R, L., for many years a mem 
ber of the MFS ‘Technical Council 
During recent years when he has 
headed the council, research proj 
ects in gating and feeding of cast 
ings, and in core materials and 
practices have been carried on, In 


any 


80 + modern castings and American 


addition, he has done considerable 
work of his own on speed of test- 
ing, high and low temperature 
properties, and impact testing. 

Leon |. Wise, Chicago Malleable 
Castings Co., presented the McCrea 
Medal to Mr. Kennedy at the an- 
nual banquet. 

At a meeting of the board of di 
rectors of MFS, Carl L. Liebau, 
Federal Malleable Co., West Allis, 
Wis., was elected president. Mr. 
Wise was elected vice-president, 
and Dudley V. Walker, Eberhard 
Mig. Co. Div., Eastern Malleable 
Iron Co., Cleveland, was re-elected 
treasurer. Lowell D. Ryan, Cleve- 
land, was elected to another term 


Malleable Founders an- 
nual banquet had at the 
head table (left to right) : 
President-Elect C. L. Lie- 
bau, Mrs. Liebau, Mrs. C. 
E. Brust, Retiring Presi- 
dent Brust, W. A. Ken- 
nedy, Mrs. L. J. Wise, and 
Vice-President-Elect Wise. 


as secretary and managing director. 

Newly elected directors are: 
Richard E. Whinrey, Link-Belt Co., 
Indianapolis; Anthony Haswell, 
Dayton Malleable Iron Co., Day- 
ton, Ohio; and Gardner Van 
Duyne, Meeker Foundry Co., New 
ark, N. J. 

In outlining a program for 1955 
56, Mr. Liebau placed particular 
importance on research and promo- 
tion. “We have a good product,” he 
said, “and we must keep on telling 
the world that it is good and that 
it has a place in modern engineer- 
ing and design.” The Market De 
velopment Committee will push 
pearlitic and will expand their 





Officers and directors of the Malleable Founders’ Society at the 1955 an- 
nual MFS meeting included seated (left to right): P. C. DeBruyne, Presi- 
dent-Elect C. L. Liebau, Retiring President C. E. Brust, Vice-President-Elect 
Leon J. Wise, and Gardner Van Duyne. Standing are: R. E. Whinrey, C. P. 
Speitel, C. M. Brennan, Jr., W. H. Moriarty, R. L. Gilmore, George T. Bolli, 


and Carl F. LaMarche. 


Foundryman 








W. A. Kennedy (right), Grinnell 
Co., Providence, R. |., receives MFS 
McCrea Medal from Leon J. Wise, 
Chicago Malleable Castings Co. 


over-all activities in connection 
with publicity. Regional sales clin 
ics are scheduled for this fall and 
a 7th Annual Market Development 
Conference will be held next April. 

The MFS gating and feeding 
studies will be continued, Liebau 
said. More work will be done by 
the Personnel and Plant Opera 
tions Committee in safety, human 
relations, and operating conditions, 
he indicated. 

Congressman Walter H. Judd 
spoke on “The Trend of World 
Affairs” at the concluding session 
Earlier sessions featured an evalua 
tion of the MFS program, a report 
by James H. Lansing, technical and 
research director, and committee 
reports prepared by the following 
chairman: W. H. Moriarty, Nation 
al Malleable & Steel Castings Co., 
Cleveland; George T. Boli, North 
ern Malleable Iron Co., St. Paul, 
Minn.; G. T. Behrendt, Eastern 
Malleable Iron Co.; W. J]. Mae 
Neill, Badger Malleable & Mfg. Co., 
South Milwaukee; W. S. Roby, 
Peoria Malleable Castings Co., Pe 
oria, Ill.; W. H. Caldwell, North 
ern Malleable Iron Co.; W. A 
Kennedy; H. E. Steinhoff, Wagner 
Malleable Iron Co., Decatur, Ill 
C. C. Chambers, Texas Foundries, 
Inc., Lufkin, Texas; S. E. Kelly, 
Eberhard Mig. Co. Div., Eastern 
Malleable Iron Co., Cleveland; W 
V. Osborne, Lakeside Malleable 
Castings Co., Racine, Wis.; and R 
J. Anderson, Belle City Malleable 
lron Co., Racine 
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Herbert L. Edinger, 61, 
Barnett Foundry & Machine Co 
Irvington, N.J., and a past presi 


president 


dent of the Gray lron Founders’ 
Society, died suddenly, June 26 
Active in GIFS for many years, Mi 
Edinger has been vice-president, a 
member of the Executive Commit 
tee, a director, chairman olf the 
Cost Committee, chairman of the 
Pechnical Committee, received the 
advertising award in 1947 and the 





Herbert L. Edinger 


GIFS gold medal in 1954. He was 
a member of the Gray Iron Indus 
try Advisory Committee to the Of 
fice of Price Administration during 
World War Il and Office of Price 
Stablization Korean 
War. He was a past president and 


during the 


director of the New Jersey Found 
\ssociation. Mr. Edinger 
was associated with the Barnett Co 


rymen’'s 


for 47 years, starting in 1908 when 
it was located in Newark, 


James H. Milliken, Chicago repre 
sentative of the American Air Filter 
Co., passed away July | 


William T. Koken, chairman of the 
board, Banner Iron Works, St. 
Louis, died June 21. 


H. J. Sprecken, Sr., chairman of the 
board, Sturgis Foundry Corp., Stur 
gis, Mich., passed away recently. He 
was supervisor of all International 
Harvester Co. gray iron foundries 
until his retirement in 1948 when 
he organized and started Sturgis 
Foundry. 























| - "PLANNING STAGE... 
> . oe ae __ @ Lithium Salt for 
. Heat Treating. 





ferrous foundry industry as a degasifier, 
deoxidizer, desulfurizer and general purifying 
agent, particularly for high conductivity cop- 
per castings and copper-base alloys. The small 
amounts required put both the economics and 
technique within the limits of everyday non- 
ferrous foundry operation. Research now under 
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MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, North Carolina « Cat Lake, Manitoba « Amos Ares, Quebec « BRANCH SALES OFFICES 
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way suggests that Lithium is equally valuable 
as a degasifier for aluminum castings. Further 
extensive research on various Lithium Salts 
holds vast promise of valuable benefits to be 
gained for low temperature heat treating baths. 
Why don’t you look into this miracle element? 
This revolutionary technique is within your 
reach. Write for details. 





LITHIUM CORPORATION 
s\ OF AMERICA, INC. 


2605 RAND TOWER 
MINMEAPOLIS 2, MINK, 


New York « Chicago 


CHEMICAL PLANTS. St. Louis Park, Minnesota « Bessemer City, North Carolina « RESEARCH LABORATORY: St. Lows Park, Minnesota 
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if you aren’t a member of 
the American Foundrymen’s 
Society you will want to sub- 
scribe to the new MODERN 
CASTINGS and American 
Foundryman. Simply fill out 
card at right and drop it 
in the mails. 


Do you want more data, 
prices, or other information 
en the products or bulletins 
advertised or listed in this 
issue? Then fill out the post- 
age-free reader service 
card. Mail it today. Our 
reader service department 
will process your requests 
promptly. 


YES! . -- | want to receive MODERN CASTINGS regularly. 
Enter my subscription for one year at $3 (U.S., Canada, Mexico); 
$6 elsewhere. 


(_] Payment is enclosed (_] Bill me later 


Position 
or Title 


Free Data? 


(Complete cards below) 


( Fill out card above) 


To Subscribe ? 


Reader Service Dept. 55|8 
Please have manufacturer send me with- 
out obligation information or bulletins %& Please print er type information below 
indicated by numbers circled. For uncoded 
advertisements and Here's How items show 
page numbers on line below. 
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Herbert L. Edinger, 61, president, 
Barnett Foundry & Machine Co., 
Irvington, N.]., and a past presi- 
dent of the Gray Iron Founders’ 
Society, died suddenly, June 26. 
Active in GIFS for many years, Mr. 
Edinger has been vice-president, a 
member of the Executive Commit- 
tee, a director, chairman of the 
Cost Committee, chairman of the 
Technical Committee, received the 
advertising award in 1947 and the 





Herbert L. Edinger 


GIFS gold medal in 1954. He was 
a member of the Gray lron Indus- 
try Advisory Committee to the Of- 
fice of Price Administration during 
World War II and Office of Price 
Stablization during the Korean 
War. He was a past president and 
director of the New Jersey Found- 
rymen’s Association. Mr. Edinger 
was associated with the Barnett Co. 
for 47 years, starting in 1908 when 
it was located in Newark, 


James H. Milliken, Chicago repre- 
sentative of the American Air Filter 
Co., passed away July I. 


William T. Koken, chairman of the 
board, Banner Iron Works, St. 
Louis, died June 21. 


H. J. Sprecken, Sr., chairman of the 
board, Sturgis Foundry Corp., Stur- 
gis, Mich., passed away recently. He 
was supervisor of all International 
Harvester Co. gray iron foundries 
until his retirement in 19+8 when 
he organized and started Sturgis 
Foundry. 
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Lithium has been long established in the non- 
ferrous foundry industry as a degasifier, 
deoxidizer, desulfurizer and general purifying 
agent, particularly for high conductivity cop- 
per castings and copper-base alloys. The small 
amounts required put both the economics and 
technique within the limits of everyday non- 
ferrous foundry operation. Research now under 






way suggests that Lithium is equally valuable 
as a degasifier for aluminum castings. Further 
extensive research on various Lithium Salts 
holds vast promise of valuable benefits to be 
gained for low temperature heat treating baths. 
Why don’t you look into this miracle eiement? 
This revolutionary technique is within your 
reach. Write for details. 
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MINES: Keystone, Custer, Hill City, South Dakota e« Bessemer City, North Carolina « Cat Lake, Manitoba « Amos Area, Quebec « BRANCH SALES OFFICES: New York « Chicago 

CHEMICAL PLANTS: St. Louis Park, Minnesota e Bessemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 


.. trends ahead in industrial applications for Lithium 
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American Radiator and Standard 
Sanitary Corp. has established an 
Atomic Energy Div. in Redwood 
City, Cal. Frank A. Parker has been 
appointed director of the new di- 
vision and David J. Mallon, direc- 
tor of research operations. 


Contenental Foundry & Machine 
Co., East Chicago, Ind., is con- 
structing additions to present build- 
ings at the company’s Wheeling, 
W. Va., works. When completed, 
the machine shop will measure 
68,594 sq. ft. and the erection floor 
will be enlarged to a total of 24,540 
sq. ft. Also at Wheeling, Contin- 
ental has integrated manufacturing 
with bar and tube equipment pur- 
chased recently from the Medard 
Co., St. Louis. 


Durez Plastics & Chemicals, Inc., 
has been consolidated into Hooker 
Electrochemical Co. and will now 
operate as Durez Plastics Div., 
Hooker Electrochemical Co. Pur- 
chasing offices will be continued at 
North Towanda, N. Y. 


Wheelco Instruments Div., Barber- 
Colman Co., have moved their 
Chicago office into new and ex- 
panded facilities at 6610 N. Sheri- 
dan Rd. 


Ford Motor Co. has announced 
plans for major additions and al- 
terations to its Cleveland engine 
plants and foundry. The project 
involves adding 300,000 sq. ft. of 
manufacturing floor space to engine 
plant No. 2's present 562,000 sq. ft., 
and expanding the production ca- 
pacity of adjacent foundry by ap- 
proximately 25 per cent. The en- 
gine plants and foundry are in 
Brookpark Village, a suburb south- 
west of Cleveland. A major realign- 
ment of production facilities and 
construction of 70,000 sq. ft. addi- 


foundry 
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tien at the foundry is also planned. 
Ford is also negotiating with the 
Detroit, Toledo and Ironton Rail- 
road to purchase 270 acres as a site 
for an engine plant north of Lima, 
Ohio, city limits. To contain about 
950,000 sq. ft. of floor space, the 
plant is part of a $625,000,000 
expansion and modernization pro- 
gram. 


National Motor Castings Co., Div. 
Campbell, Wyant & Cannon Foun- 
dry Co., South Haven, Mich., has 
been awarded the highest honors 
for outstanding achievement in in- 
dustrial safety. Award was made by 
Bernard J. Dillion, Michigan Mu- 
tual Liability Co. National Motor 
has maintained a no-lost-time acci- 
dent prevention record for over 
two years. 


Plans for the development of an 
unique $8,000,000 to $10,000,000 
industrial park site, particularly 
suited to the needs of the metals 
industry, have been announced by 
E. L. Baker, the developer, and the 
Industrial Department of the Fort 
Worth, Texas, Chamber of Com- 
merce. It will offer to industry a 
combination of out-of-city comforts 
and attractiveness and in-city con- 
veniences for employees and indus- 
trial operations. 


Philadelphia Bronze & Brass Corp., 
Philadelphia, has published a two- 
color booklet describ‘ng their foun- 
dry and forge facilities, shell mold- 
ing facilities and quality control. 
Other information includes high 
conductivity copper; Mallory alloys 
for welding; aluminum bronzes, 
nickel alloys, and titanium alloys. 


Stanley G. Flagg & Co., has 
moved its general and executive 
offices from 1421 Chestnut St., Phil- 
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adelphia, to Three Penn Center pany to sustaining membership. 
Plaza, Philadelphia. New companies and their repre- 
sentatives are: Milwaukee Ship- 
building Corp., Milwaukee, Don- 
ald W. Baumgartner: B. F. Good- 
rich Chemical Co., Cleveland, L. L. 
Shailer, Jr. Conversions from com- 
pany to sustaining include: Re- 
public Steel Corp., Cleveland, C. E. 
Hilkert; Pittsburgh Crushed Steel 
Co., Pittsburgh, Pa., W. L. Kann; 
and Canada Iron Foundries, Ltd., 
Montreal, Que., W. C. Perrot. 


Compton Foundry, Compton, 
Calif., has published a_ circular 
covering Meehanite metal bar stock 
and a booklet illustrating and de- 
scribing the operations of Comp- 
ton Foundry. 


Two new companies have been 
named to membership in the Amer- 
ican Foundrymen’s Society and 
three have converted from com- 
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Birdsboro Steel Foundry & Ma- 
chine Co., Birdsboro, has started 
manufacture of a $2 million spe- 
cialty merchant bar mill ordered 
by Northeastern Steel Corp., for its 
plant in Bridgeport, Conn. Engi- 
neers of Birdsboro, manufacturers 
of steel mill machinery, are com- 
pleting designs for the new mill 
after six months of study with 
Northeastern engineers and plant 
executives. 


Continental Foundry & Machine 
Co., Chicago, has published a four- 
color booklet commemorating its 
25th anniversary. Booklet illustrates 
and describes the company’s var- 
10us Operations. 


Expansion program by Ohio Ferro- 
Alloys Corp., Canton, Ohio, is near- 
ing completion with the starting of 
two new electric 


furnaces at the | 


Philo, Ohio, plant. The furnaces | 


are the largest yet built by the 


company and are housed in a new | 


furnace building just completed. 
The new plant is actually a com- 
plete plant built near the original 
Philo plant. The large new electric 
furnaces will expand the plant’s 
capacity by approximately 40 per 
cent. 


For the second consecutive year 
Union Carbide & Carbon Corp., 
New York, was presented the Na- 
tional Safety Council’s Award of 
Honor on the basis of its 1954 safe- 
ty record, which surpassed the cor- 
poration’s all-time record set in 
1953. During 1954, the accident 
frequency rate for corporation em- 
ployees of 3.02 disabling injuries 
per million man-hours worked was 
44 per cent below the par rate. The 
severity rate of 0.58 days lost per 
thousand labor hours worked was 
38 per cent below. 


Four companies recently have been 
elected to membership in the In- 
vestment Casting Institute. Com- 
panies and their representatives in- 
clude: Brace, Inc., Minneapolis, 
C. H. Brace; Illinois Precise Cast- 
ing Co., Chicago, Robert J. Har- 
vey; Industrial Fine Castings, Ltd., 
Toronto, T. W. Morewood; and 
A. P. Green Fire Brick Co., Mexico, 
Mo., Karl K. Breit, elected as an 
afhliate member. 
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Laboratory and Pilot Plant-Scale Development of New 
Products is an important phase of VCA’s Technical Serv- 
ice. Special laboratory equipment makes possible accurate 
observation of ferro alloy behavior and the improvement 
of metallurgical processes. 





Producers of alloys, metals and chemicals 
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As part of a team of metallurgists and chemists 


at our Research Center, helping you is his job! 


He works closely with customer staffs, studying and 
evaluating problems inherent in the production of iron, 
steel, aluminum and special alloys. 


He searches for new products...new processes...new 
sources of raw materials. He makes possible the high 
quality and dependability of every Vancoram product. 
He is our firm assurance that we can serve the metals 
industry with finer, ever more versatile alloys—now 
and in the future. 


He’s your man—and his services are available to you 


through the nearest VCA office. 


VANADIUM CORPORATION 
OF AMERICA 
420 Lexington Avenue, New York 17, N. Y. 


Pittsburgh + Chicago Detroit Cleveland 
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Southern California 


\pproximately 100 members and 
guests attended the Past Presidents’ 
and Officers’ Night meeting held in 
June at the Rodger Young Audi- 
torjum. 

Charles Gregg, retiring presi- 
dent, introduced and thanked the 
various committee chairmen who 
served during his administration. 
He reviewed some of the highlights 
and accomplishments attained dur- 
ing the past year. He then present- 
ed the gavel to William C. Baud, 
incoming president. 

Mr. Baud introduced the com- 
mittee chairmen who had been se- 
lected to serve for the coming year. 
Four new directors who have been 
elected to serve the next two years 
were introduced. 

Speaker of the evening was Dr. 
Jose (Tony Caboosh) Traigo, who 
kept the audience laughing with 
his humorous presentation.—W. G. 
Stenberg. 


Washington 


The Third Annual Ladies Night 
Dinner and Dance was held in June 
at the Elks Club, Bremerton, Wash. 
Mr. and Mrs. E. F. Riedle acted as 
co-chairmen and were assisted by 
Mr. and Mrs. Wessel and Mrs. 
Wolter. 

Leon Morel, Jr., chairman of the 
apprentice program, presented Al- 
bert Meier, Atlas Foundry & Ma- 
chine Co., the second place award 
in the Steel Casting Div., of the 
\FS National Apprentice Contest, 
and Dave Sullivan, Pacific Car & 
Foundry Co., the third place award 
in the Wood Pattern Div. Mr. Mo- 
rel outlined the planned activities 
in the apprentice program for next 
vear. 

Mr. Wessel introduced the new 
ofhcers for the coming year. They 


foundry 
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were: chairman, Wm. A. Shaug, 
South Seattle Steel Foundry Co.; 
vice-chairman and = membership 
chairman, Harold R. Wolfer, Pu- 
get Sound Naval Shipyard; pro- 
gram chairman, Wm. K. Gibb, At- 
las Foundry & Machine Co., and 
treasurer, Vernon W. Rowe. Bal- 
lard Pattern & Brass Foundry. 

Edward J. McAtee spoke on his 
attendance at the AFS National 
Convention in Houston, Texas, 
and said he thought the papers pre- 
sented were the best to be given 
at any AFS Convention.—Fred R. 
Young. 


Foundrymen’s Fishing Derby 


Fred Fulton, Maple Leaf Pattern 
Works, Ltd., Vancouver, B.C., has 
made arrangements for a Foundry- 
men’s Fishing Derby for the British 
Columbia Chapter, to be held Sat- 
urday, August 27. Six or more prizes 
will be awarded to those catching 
the largest salmon and weighing in 
before 2:30 pm. Boats will be held 
until 6:30 am. Members from other 
chapters who happen to be in the 
Vancouver area are invited to at- 
tend. They should contact Mr. 
Fulton. 

Last year the event attracted 125 
fishermen and a larger number is 
expected to attend this year. Fish 
other than salmon will not be con- 
sidered eligible for the prize 
awards.—]. T. Hornby. 


Saginaw Valley 


Student-Teacher Night featured 
talks by two Foundry Educational 
Foundation scholarship — students 
from Michigan State College and a 
report on the activities of the Edu- 
cational Committee. 

O. Requadt, chairman of the 
committee, reported on the work 
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RON PREMO, METALLURGICAL ,ENGINEERS, INC. 





Oregon..New officers and directors for 1955-1956, left to right: 
Norman E. Hall, Electric Steel Foundry Co., director; Fred Menzel, Rich 
Mfg. Co., program chairman; Harry Czyzewski, Metallurgical Engineers, 
Inc., chairman; Harry K. McAllister, Western Foundry Co., secretary- 
treasurer; and Robert M. Burns, Pacific Chain & Mfg. Co., director. 


JACK. HEYSEL, E. J. WOODISON CO. 





Western New York..Group attending the Spring Dinner Dance. 





National Foundry Association .. Speakers table at the Birmingham Re- 
gional Meeting, from left to right: J. W. Brennan, R. N. Voight, 
both with U. S. Pipe & Foundry Co.; C. T. Sheehan, National Foundry 
Association; A. J. Fruchtl, U. S. Pipe; James Poole, guest speak- 
er; Paul L. Arnold, U. S. Pipe; C. Hagler, Continental Gin Co.; 
B. Warren, American Cast Iron Pipe, and E. J. Warwick, Anderson Brass. 
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Northern Illinois-Southern Wisconsin—Judging the annual AFS Apprentice 


Contest is a public affair at Beloit Vocational and Adult School. Judges 
explain decisions and discuss entries with public and contestants in panel 


session after tallying results. 


being done with the high schools 
and junior colleges in the Saginaw 
Valley area, to bring to the teach- 
ers and students an awareness of 
the foundry industry as a career. 

As part of its work, the commit- 
tee is preparing a booklet includ- 
ing the history of the foundry in- 
dustry, its place in our national 
economy, job opportunities, a list 
of area foundries and foundry pub- 
lications, recent advancements in 
the foundry, and what the design 
engineer expects from castings. 

Professor C. C. Sigerfoos, Michi- 
gan State College introduced D. C. 
Freeman and C. |. Thomas, seniors 
at the college. Freeman discussed 
the various types of cleaning equip- 
ment available, and covered the ad- 
vantages and disadvantages of each. 
Thomas maintenance 
problems and touched briefly on 
costs. 

Othcers elected for the coming 
year were announced as follows: 
chairman, F. P. Strieter, Dow Chem- 
ical Co.; vice-chairman, J. E. Bow- 
en, Chevrolet Gray Iron Foundry; 
secretary, V. J. Sadler, Jr., General 


discussed 





State.. Members of the 


Penn 


Foundry & Mig. Co.; and treasurer, 
F. A. Buike, Almont Mfg. Co. 
Directors elected were: D. J. 
Christensen, J. R. Ikner, T. R. 
Wiltse, and H. V. Grieve.—N. Shep- 
tak. 


Michigan State 


Newly elected officers for the Mich- 
igan State Student Chapter are: 
chairman, Jack C. Lane; vice-chair- 
man, Ronald N. Friedman; secre- 
tary-treasurer, Jack S. Macauley, 
and corresponding secretary, Ren- 
nie Swope.—C. C. Sigerfoos. 


How to Pick a Winner 


Judges are really put on the spot 
under the procedure used at the 
annual Patternmakers” and Mold- 
ers’ Apprenticeship Contest at Be- 
loit Vocational and Adult School. 
The contest is sponsored by the 
Northern Illinois-Southern Wiscon- 
sin Chapter of the American Foun- 
drymen’s Society as part of the So- 
ciety’s national competition. 
Judging procedure makes the 
contest unusual. The judges are in- 


student chapter and their advisors. 


YOUR IRON 


COMES HOTTER... 


. with Semet-Solvay Foundry Coke in 
your cupola; for this superior fuel is high 
in carbon, blocky and rugged in structure 
so it superheats your iron and helps lower 
your coke-to-iron ratio. Call your Semet- 
Solvay man today. 
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INCREASE PRODUCTION 


WITH THE 


MURPHY PISTOL 
SPRAYER 


OVER A MILLION IN USE .. . A squeeze of the 
trigger and the Murphy Pistol Sprayer instantly shoots 
a stream of blackening into inner pockets that could 
never be reached by old-fashioned brush or swab 
- method. Designed by a foundryman, the Murphy Pis- 
tol Sprayer is ideal for cleaning permanent molds— 
aluminum and other metal, and for sand blasting. 


Ye” | “Me” | %” | a” 


Pipe size F 
$15.00 $15.00 $15.00| $17.50) $22.00 


Price F.O.B 
Hamilton, Ohio 


Prices complete with 5 ft. suction hose 


EXTRA LONG NOZZLES FOR %” SIZE 





PISTOL SPRAYERS 


SPRAY GUNS 

TRAPS This size Sprayer can be furnished with nozzles up to 48” 
long for spraying ingot molds and hard to reach places 

STRAINERS . also available with curved nozzles up to 15” long. 

SEPARATORS Long Nozzle Sprayer................ $22.00 

AFTERCOOLERS WRITE TODAY FOR FREE DESCRIPTIVE LITERATURE 


EAST HIGH STREET 
HAMILTON, OHIO 


JAS. A. MURPHY & CO. INC. 
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Now, more than ever, you can depend on 


HANNA 


as your best source for 





> Our merchant capacity is bigger than ever 
> Our plant is better than ever 
> Our product range is greater than ever 





The New <a 
HANNA 38-POUND PIG EXCLUSIVE HANNATEN INGOT 











The foundryman’s favorite standard pig. Avail- For 10-Ib.-pig users, this new ingot means no 
able in all grades, silvery and HannaTite. A free-carbon pockets, finer grain structure, more 
good example of the quality that has made even melting. Available in all grades, silvery 
Hanna “the best known name in iron.” and HannaTite—an extra-close-grain iron. 


THE HANNA FURNACE CORPORATION 


Buffalo ¢ Detroit ¢ New York ¢ Philadelphia 
Merchant Pig Iron Division of 





NATIONAL STEEL vile CORPORATION 


88 - modern castings and American Foundryman 





FOR MORE FACTS, CIRCLE No. 82 Pp. 81-82 


KEN SCHECKLER, 





Southern California .. Hubert 
Chappie, National Supply Co., 
and past president of the chap- 
ter, congratulating retiring presi- 
dent, Charlie Gregg, Gregg Iron 
Foundry, for his spendid work. 


vited to a dinner at the school. All 
concerned become acquainted and 
are briefed. Judging begins about 
7 p.m. The entries are displayed on 
white skirted tables in the gymna- 
sium. During judging the public 
is not allowed on the floor but can 
watch from the bleachers. 

When the judges have finished, 
and while tallies are being made, 
the public is able to view the stu- 
dents’ work at first hand. Upon 
completion of the tally the winners 
are announced and a panel discus- 
sion is started. 

Now comes the unusual part of 
the evening. The judges are the 
panellists. If a contestant feels he 
hasn't received a good deal, or 
doesn’t understand what may be 
wrong with his entry, he puts the 
judges on the spot. The judges 
therefore must justify their deci- 
sions. In addition, the contest be- 


HAROLD WHEELER, 





Northeastern Ohio .. S. E. Kelley, 
Eberhard Mfg. Div., Eastern Mal- 
leable Iron Co., left, presenting 
retiring chairman David Clark, Jr., 
Forest City Foundries Co., with 
plaque for work as chairman for 
past year. 
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Quad City—L. E. Wass, Davenport 
Public Schools (left), presents 
memento of Tall Corn State to Dr. 
Ralph L. Lee after speech. 


comes a significant learning situa- 
tion. The winning patterns and 
castings and the losing patterns and 
castings are thoroughly discussed 
point by point. Such a session often 
lasts three hours, with public in- 
terest remaining until the end. 

In this year’s competition, Wil- 
liam Ryerson, Gilford Pattern 
Works, Rockford, won first in wood 
patternmaking; John Nelson, Mc- 
Gue Pattern Works, Rockford, was 
second, and Jack Stewart, Fair- 
banks, Morse & Co., Beloit, was 
third. Metal patternmaking win- 
ners were Fred Whittemore, Fair- 
banks, Morse & Co., first; Harold 
Bates, Fairbanks, Morse & Co., sec- 
end. Molding division winners, all 
from Fairbanks, Morse & Co., were 
James Sanders, first, Roger Rufer, 
second, and Eugene Mahan, third. 


Quad City Runs a Dinner 


The Quad City Chapter of AFS 
turned out 80 members strong in 
support of the 13th Annual Indus- 
trial Education Dinner sponsored 
by the Industrial Educational De- 
partment of the Davenport Public 
Schools. Total attendance was 
about 250 persons. 

The annual vocational dinner is 
supported by various industries but 
this year the foundrymen for the 
first time in any industry, assumed 
total responsibility for program- 
ming the affair. Organization was 
handled by William T. Ellison, 
Thiem Products, _ Inc., chapter 
chairman; Edward F. Peterson, 
Martin Engineering Co., chapter 
educational chairman; and L. E. 





MALLEABLIZED 
IRON 


For GIANT savings Sp 


You may not see the difference by 
looking at abrasives, but you can't 
miss the GIANT savings you make 
when you use Wheelabrator Steel 
Shot in your blast cleaning machine. 


Look at the chart in this ad. These 
4 firms have saved 25% to 60% on 
shot costs by using Wheelabrator 
Steel Shot. In 2 years over 1,000 
firms have changed to Wheelabrator 
Steel Shot . . . 400 from other steel 
abrasives. Let Wheelabrator Steel 
Shot make GIANT savings for you. 


Start using it today. 























COMPANY 


An Ohio 
Steel Foundry 


$1.35/ton cleaned 


COST COMPARISON 







WHEELABRATOR STEEL 
SHOT 


$.57/ton cleaned 60% 








A Chicago 
Malleable 
Foundry 





$1.10/ton cleaned 





$.60/ton cleaned 










WHEELABRATOR STEEL 
SHOT 




















A Steel Sat 
Processing 5.06 Ib./ton cleaned 2.80 Ib./ton cleaned 45% 
Plant 
A Cleveland 
Gray Iron $.465/ton cleaned $.25/ton cleaned 46% 
Foundry 
Write today for Bulletin 89-B 
a proved MONEY-MAKER 


WHEELABRATOR 






AMERICAN WHEELABRATOR & EQUIPMENT CORP. 
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for every 
blast cleaning operation 
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Birmingham Goes to Class NORMAN E. HALL, ELECTRIC STEEL FOUNDRY CO. 


More than 100 employees of Bir- 
mingham, Ala., foundries attended 
a series of four advanced educa- 
tional sessions sponsored by the 
Birmingham District Chapter of 
the American Foundrymen’s So- 
ciety in the spring. Attendance ran 
as high as 107 at the four sessions 
which covered advanced molding 
methods, melting methods, casting 
methods and cleaning and finish- 





Saginaw Valley .. New officers ing methods. A certificate was pre- 
elected for the coming year, from sented to all those attending three 
i to right: F. P. Strieter, Dow or more sessions and a foundry 
hemical , chairman; J, E. . a : 
Co,, chairman; J. E text-book to those attending all Oregon State..New officers of the Oregon State College Student 
Bowen, Chevrolet Gray  lron four session : , 
Seundre, dasa eee pond a Chapter, from left to right: Herb Singleton, treasurer; G. Palmer Byr- 
. Yi j rae rhe Birmingham Chapter's kit, vice-president; B. Banks, president, and S. Rabe, secretary. 
adier, Jr, General Foundry & educational steering committee is ae 
Mfg. Co., secretary. made up of C. K. Donoho, Ameri- to Mopern CASTINGS is given to in Paul I Arnold, U. S. Pipe & 
can Cast Iron Pipe Co iniainiins terested high schools. All high Foundry Co., and national vice 
Wass, head of the school’s indus. T. H. Benners, T. H ‘ins & schools are informed in detail of president of NFA, acted as chair 
trial engineering department. Co.; M. D. Neptune, National Cast the Birmingham Chapter’s pro- man of the Chattanooga meeting. 
Main speaker was Dr. Ralph L. Iron Pipe Co.; and Aubrey H. gram. A. J. Fruchtl, t _S. Pipe & Foundry 
Lee who spoke on “Leadership and ptigg = Stockham Valves & Fittings . Ry CA SA CS The SaaS 
the Qualities a Good Leader Must Co. The committee has also devel National Foundry Association ~— mening : 
pt oe Re A i ; : ; eatured speaker wi: ame ’ 
Possess, Brief talks were also made oped an educational program to Regional meetings of the National Reetle Salven renee yf Fein 
by Chapter Chairman Ellison, and acquaint high school students with Foundry Association were held in child Foles a eta tes 
Ashley B. Sinnett, AFS educational the foundry industry. Motion pic- Chattanooga, Tenn., and Birming at est his re ak. a o “ ritical 
director.—John G, Smillie. tures are shown, and a subscription ham, Ala., recently. yy ante ~ 
or Crisis Bargaining.” He outlined 





: the various approaches to collective 





bargaining which are used by some 


QUALITY UP—COST DOWN—through of the leading foundries 


Emphasis was placed on steps 


“STATISTICAL which could be taken in prepara 
QUALITY CONTROL tion for negotiations which would 
FOR FOUNDRIES”’ serve to reduce friction and act as 


protective measures in preventing 





industrial strife. Mr. Poole stressed 


Modern industry, built upon mass-production methods, has the need for year-round prepara 
constantly searched for a system of quality control which is 


rapid, economical, and capable of maintaining certain standards tion instead of last minute gather 


of quality. The purpose of quality control is to aid in IM- ing of facts; the necessity of con 
PROVING QUALITY, LOWERING COSTS, and MAKING SUPER. stantly watching those areas of an 
VISION EASIER. . ‘ : : “ ; 
agreement which were not func 
Chapter headings include: tioning properly and jotting down 
: © Send Cantecl Applications suggested changes which could be 


* Melting Practice 
* Quality Control Applications in the Coreroom 





used as company proposals when 





Here is one of the outstanding * Applications in Molding Practice negotiation time rolls around in 
; heat-treat furnace installations ° Pouring Practice stead of trusting to memory. The 
blueprinted by Carl Mayer to fit a given requirement. * Installing the Quality Control System & Training Personnel importance of adequate employee 
This recireulating, gas-fired, car bottom type at the * Calculations Involved in Quality Control communications was discussed in 
Golden Foundry Co., Columbus, Ind., was engineered * Acceptance Sampling great detail.—C. T. Sheehan 
to meet a high temperature range requirement. It 128 pp. 66 figures 15 tables 
has proven an asset to the production of cast iron Member Price $4.50 Non-Member Price $6.75 Renn Siete 


engine blocks. 
O.K. Send me a copy of "Statistical Quality Control." 
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Twin City Runs Safety Contest 


In the first four months of the 
pioneering safety contest sponsored 
by the Twin City Chapter of the 
American Foundrymen’s Society, 
the 20 foundries in the contest had 
had only 14 lost time accidents with 
a total of 89 lost time days out of 


952,910 man hours of exposure 


The number of lost time days 
gave the group an accumulative 
severity rate of 0.094—compared 


with an average severity rate of 1.05 
for the foundry industry as a whole 
in 1954. At the end of five months 
of the 
have a lost time accident. 

The Twin City contest was start 
ed on November |, 1954, to run a 
full year. At the end of the year an 
award will be made to the foundry 
the best 


nine foundries had yet to 


or foundries with record 
A few definite rules have been es 
tablished, 
lost time accident, and agreement 


to measure results based on 


such as definition of a 
hours 
of exposure. 

Ihe contest is being run by the 
Safety Committee of the Twin City 
Chapter, of which Carter De Lait 
tre, Minneapolis Electric Steel Cast 
ings Co., is chairman. Also active 
have been A. W. Johnson, Northern 
Malleable Iron Co., and Wayne 
Carlson of American Hoist & Der 
rick. 

Reports are made out for each 
foundry in the contest and are pre 
sented at each monthly chapter 
meeting. All members attending the 
chapter meetings receive a copy. 
Ihe monthly standings in the con 
test are tabulated and each member 
also receives a copy of the tabula 
tions. 

The accumulative frequen y rate 
for the Twin City foundries in the 
14.7 the first 
months of the competition which 
compares with 10.94 for foundries 
which are members of the National 
Safety Council 20.7 the 
U.S. as a whole. 


contest was for four 


and for 

The frequency rate for any pe 
riod is figured on the basis that 
Frequency = No. lost time accidents 
x 1,000,000 





Total hours of exposure 

The severity rate is figured on 
the basis that 

Severity=No. lost time days x 1000 





Total hours of exposure 





The Twin City Chapter contest 
is one of many influences which are 
working to improve foundry safety 
In the past five years the foundry 
accident frequency rate has been 
falling consistently and the indus 
try is now approaching a point 
where it is competing with other in 
dustries in safety records and pro 
grams 


The 
points out that in the logging in 


Bureau of Labor Statistics 
dustry there were 73.2 disabling in 
juries for each million hours worked 
during 1954; in sawmills and plan 
ing the 
facture of structural clay products 
10.5 


with 


{2.9 


mills, 42.2; and in manu 


There were seven industries 
rates between 25 and 30; 14 
and 


and 20 


with rates between 20 and 25: 


22 with rates between 15 


The foundry frequency rate in 1954 
20.7 


was 


Movie Shows Preferred 
Vertical Gating System 

( olor 
with the fluid flow of molten alloys 


motion picture dealing 


through vertical gating systems has 





chapter meetings 


just been completed by the Ameri 
can Foundrymen’s Society, under AUGUSI 
the direction of the Research Com 6... Chicago 
mittee of the Light Metals Div., Lincolnshire Country Glut ure mM 
with the cooperation of Frankford tnnual Stag Outing and Golf Party 
Arsenal 13 Southern California 
Battelle Memorial Institute has Lah ood Country Club, Long Beach 
under AFS sponsorship, been de darter rien 42 
veloping a design for an improved SEPTEMBER 
vertical gating system. Conducted 10) Pennessee 
by studying the flow characteristics ‘ — ‘ amous, {.nattar setae 
olf water poured into transparent perceen 
plastu models of various gating 1k Michiana , 
systems, the investigation continues Tabor Farms, Sodw Mien dette 
the work on gating reported in r 
three other AFS films dryvmen’s Society, Golf & Wolf Rds 
The latest l6mm sound film is Des Plaines, Hb, Attn Hans | 
approximately 1600 ft. long and Heine, Technical Director, giving 
runs about 40 min. lo arrange a slternate dates. Rental on the film 
is $20 


showing, write to American Foun 


TO OBTAIN HIGH QUALITY CASTINGS 


21 pp. 8 x 11 Paper Bound 10 Illustrations-Bibliography 


AFS Members $1.00 


For MORE FACTS, CraciLE No. 86 P. BI 





aad 
determine what factors affect pressure 
tightness in copper-base alloys 
nead 
MELT QUALITY AND PRESSURE 
TIGHTNESS OF COPPER-BASE ALLOYS 


Sponsored at Battelle Memorial Institute under super 
vision of the AFS Brass and Bronze Division's Research 
Committee, this survey traces factors affecting melting 
quality and pressure tightness of copper base alloys, es 
pecially red brass, Causes of unsoundness and methods 


c available to avoid gassing are concisely covered. Sugges 
Z tions on how to obtain high quality and pressure tight 
< castings are included, as is «a list summarizing recom 
. mended good foundry practice, This booklet is an inval 
‘ uable reference for foundrymen and metallurgists engaged 
- in the production of copper-base alloys castings 
o 
—KK==Qx_"—“ wandnendiempibasaren 
| | American Foundrymen's Seciety 
mm | «Golf and Wolf Roads 
| Des Plaines, tilinols : 
| Place my order for copies of MELT QUALITY & PRESSURE 
| TIGHTNESS OF COPPER-BASE ALLOYS 
| Remitiance Enclosed Send Invoice 
| 
i Nome Title 
Company 
| Address 
Non-Members $1.50 | city ——" 
(APS poys postage when remittance accompanies orders te 
| U.S.A. and Canada} 
RY 
August 1955 -« J] 











GUARANTEED USED FOUNDRY EQUIPMENT 
CONVEYORS: CORE OVENS: 


24”, 30” and 36” flat belt, troughing, bucket, 2 compartment Coleman, recirculating, all 
steel apron. controls, overall—14’7” x 17’4”, 6 x 7 


SAND MULLERS: doors. 
Simpson #3 CUPOLAS: 
B-P #30 and #70 2—#11 Whiting 
7 cu. ft. Mulbaro 1—#3% Modern 


LARGE MOLDING MACHINES: 
Davenport 40A, 40SA, 34SA, 28SA, 40AJS Osborn 405-95 — 26” draw 
Johnston & Jennings 815 Jolt Squeeze Strip —Nichols 24-54D 
Herman 40” x 60” 6000 lbs. Jolt Pin Lift— Davenport, Nichols, Osborn, 
Spo, Milwaukee, Herman 
We carry all makes and types of foundry equipment in stock. SEND FOR OUR COMPLETE LISTING. 
FOR SALE; One complete gray iron foundry, 13000 sq. ft., #7 Whiting Cupola, located 80 miles south of 
Cleveland. 
We buy and sell complete foundries. 











Telephone: Glenville 1-1222 





EUCLID FOUNDRY--&-MA CHINE EQUIP. CO; 





14919°S ARANAC -— SLEVELAND 10, OHIO” 














LATE MODEL EQUIPMENT 


UNCONDITIONALLY GUARANTEED 


AIR COMPRESSORS 
1. INGERSOLL-RAND Eype us 
CYM, size 11 x 12, with air tank Fi x ? 


2--8PO No, 2136 Jolt Squeeze S trip, 
table size 21 x 30”, 800 Ib. jolt cap., 
aor, rtable. 

—8PO No. 2160-1 Jolt 


JUST PURCHASED! 


NEW 1949 TO 1953 
MODERNIZE NOW! 


two 30’ bridges; all complete with trolleys 
a hangers, etc. 


~Power Crane, 25’ an, with wer 


troile 120’ runways, beam, Cleve- 
motor and all electrical. New 194 table sise 25° » 34", 1800 te Jolt cap, 16° | land Yramrall Holst 
cone BLOWERS draw. PAYLOADER 


DEMMLER ye. 2 with oly Cae 
REDFORD N 0. 1 Bench 


CORE ROD STRAIGHTENERS 
l-—-AMERICAN Style R Core Rod 

Pireigsence & Shear, 2%" capacity, Serial 
0 ° 


CORE OVENS 
1- tH USEBIAL Continuous Type, 
trays 18” x 80” | 4” center; overall 
dimensions 110” wi: + high, 74 deep; 
om fired recireulating. New 1952. 
PORBECK Type, gas fired, 
ont irculating: inside dimensions 10’ wide, 
7 high 11’ deep; vertical doors loading 
front or back 
10—Core Racks, 45” wide, 54” long, 58” 
high, five tray adjustable 
CUPOLA & ACCESSORIS 
1 wig REFRACTORIES BRI Gun, 
Model Al10 
1—FOXBORO Alr Weight Cypteolior 
“Waa Lighter Tank & Torch 


Rotary Po- 
sitive Blower, size 5%, with 40 HP motor 


MOLDING MACHINES 

1-JOHNSON & JENNINGS 612RBP 
Jolt Rollover Pattern Draw, table size 
24” x 30", 12” draw, GO capacity, port- 


able. 
1--MILWAUKEE No. 1536 Jolt Pin Lift 
table size 32” x 38”, 1500 Ib. jolt cap., 12” 


oer, 

OSBORN TIOPV Vibrating Jolt 

Squeeze Pin Litt, table size 16” x 25”, 
raw. 





1—8PO No. 2168 Jolt Squeeze Stri IP 
table size 25” x 34’, 1500 Ib, jolt cap., 


draw. 
1-—8PO No. 214 Jolt Squeeze Strip, ta- 
} size 23” x 31’, 1000 Ib. jolt cap., 6” 
raw. 


MELTING LADLES 
3-—-MODERN Model F-9 Pouring De- 


vices. 
1-—-MODERN 36” dia. by 33” high. 
1-—-MODERN 26” x 26", V-Bail. 
8—WHITING Enclosed Gearing, V-ball 
\% to 2 ton capacity. 


MATERIAL HANDLING EQUIPMENT 
194—-INGERSOLL-RAND RC-5 Air Bloc 
Type Air Hoists, 500 Ib. cap., — roller 
chain, chain buckets throttle 
contwelied. In NEW and LIKE NEW Con- 
3—-KELLER Air pele, 3 en we 
25-- Ne te gt D Air slots. 
See 6. & OO -6 and E, 500 to 10,000 Ib 
—E TRIC BRIDGE Crane, 25’ span, 
with 2 ton Robbins & Meyers Hoist, with 
150’ of 12” I-beam runways. 
EFFRE Conveyor, 


1—J Y it 
75’ centers, belt seems wide, 4 ply, with 
meter and drive. 
t Conveyor, 


Trough Bel 
105" centers, belt 24” wide, 4 ply, with 
magnetic 


18” x te ene high duty pulley 


ont 2 
LOUDEN MONORAIL 5 vite 5 
“Super Track” (1) 110° < . I-beam & 
two 20° bridges (2) 140’ of 6” I-beam & 
two 12’ bridges (3) 130° B 1” I-beam & 





1—-HOUGH Model HA, com pote with 
48”, 12 cu. ft. bucket. Serial . 25081. 
ROTO-CLONE DUST COLLECTORS 

1—AMERICAN AIR FILTER Type N 
Size 20, 20,000 CFM, with 75 HP motor 


ane fan. 
AMERIC AIR FILTER Type N. 

Size} 24, 24,000 rm 75 HP motor and fan. 
SAND MULLERS 

1—SIMPSON No. 1-H Style K, unit 
drive eRe: 

1—SIMPSON No. 2F, Style UD, 80” 
dia., 2000 lb. batch size, with 30 iP 
motor, ete., complete with skip hoist, 
aerator, water meter, etc. 
SAND PREPARATORS 

y= 5 Sand Cutter, Model AA, 
6 } at Serial No. 643, power all around. 

BEA RDSLEY = hea Models 5, 

M aan L Screen 

8—ROYER Sand Conditioners, all mod- 
els, Jr., NC-2, NDP, C-2, etc., portable. 

I1—SIMPLICITY ‘Model LP Gyrating 
Screen 2’ x 3’, portable. 
SCALES 

1—FAIRBANKS MORSE Open Dial, 4’ 
- 5’ platform, 6000 Ib. capacity, springless 


ype. 
T-TOLEDO Open Dial, 4 x plat- 
form, 6250 Ib. capacity, Model 31- me FC. 


1—-AMERICAN 27” x 36” Tumblast, 


1 ICAN 36” x 42” Tumbiast, 
with skip hoist ane dust collector. 

1—AMERICAN 42” x 48” Tumblast, 
with skip ad 


Send for Completely NEW Illustrated Catalog 


AAA MACHINERY & EQUIPMENT CO. 
15539 SARANAC ROAD—CLEVELAND 10, OHIO—CALL LI-1-6545 





classified 
advertising 


For Sale, 

Help Wanted, 
Personals, 
Engineering Sevice, etc., 
set solid. . 20c per word, 30 words 

($6.00) minimum, prepaid. 


Positions Wanted 
. 10¢ per word, 30 words ($3.00) 
minimum, prepaid. Box number, care 
of Modern Castings, counts as 10 
additional words. 


Display Classified 
. Based on per-column width, per 
inch .. 1-time, $15.00; 3-time, 
$13.50 per insertion; 6-time, $12.50 
per insertion; 12-time, $12.00 per in- 
sertion; prepaid. 





HELP WANTED 





AGENTS. To sell replacement wear parts 
for Sandslingers, parts to fit “Wheelabra- 
tor” Shot Blast Equipment, and for similar 
wear applications. Product group is al- 
ready established and accepted. Need 
opus familiar with foundry and metal 
cleaning industry. Attractive ——- 
arrangement. No inventor nings in 
South and Mid-West. LA Rot E STEEL 
CO., Special Products Div., Latrobe, Pa 





PRODUCT MANAGER. Person to handle 
sales Pam set up and assist jobbers, 
and deve , > direct mail and advertising 
program. roduct group includes fine 
uality replacement wear parts for Shot 
last beutoment, Sandslingers, and other 
such foundry or metal cleaning equipment. 
Position involves traveling. Person must 
he quapeamve 2 one proven in sales ability. 
Desired a rite full details to Box 
C45, MODE! N CASTINGS, Golf and Wolf 
Reads, Des Plaines, Ill. Include a recent 
photograph. 





TIME STUDY MAN. Experienced in 
Soney study. State salary required 
and full qualifications. Box C49, MOD- 
ERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, ll. 








CALL TODAY 
Li-1-6545 
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RESEARCH ASSISTANTSHIP. Start- 
ing September 1, 1955, at $130.00 per 
month plus out-of-state tuition ex- 
emption. Holder takes full course in 
Graduate School leading to an M. S. 
degree, wane research on ferrous 
foundry metallurgy for Master's thesis 
Address Professor R. W. Heine, Dept. 
of Mining and Metallurgy, University 
of Wisconsin, Madison 6, Wis. 





GENERAL FOREMAN. Established 
manufacturer, Piedmont, South Caro- 
lina needs general foreman for ex- 
panding foundry division. Age 35 or 
younger. esege degree preferred 
horough knowledge of cupola opera- 
tions required. Must have wide foundry 
experience including gating, sand and 
molding in diversified small and me- 
— jobbing and production. Salary 


BOX C50, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Il. 











POSITIONS WANTED 





MELTING SUPERINTENDENT. Grad- 
uate Metallurgist. Varied experience, 
but primarily in stainless steel melting 
for all types of foundry molding. Pres- 
ently employed. Box C51, MODERN 
CASTINGS, Golf and Wolf Roads. Des 
Plaines, Ill. 





FOR SALE 





INGERSOLL-RAND MOTOR BLOWER (4000 
CFM). Type FS-347 with 30hp G. E. 220/440 
- 60c. 3PH. Tri/clad induction motor. Good 
as new. Used less than one year. The Wolf 
Company, Chambersburg, Pennsylvania. 
Phone 400. 





MOLDING MACHINE, Herman, 6000 
Ibs. capy. jolt, roll, draw 42x78” table, 
4342” draw, in good operating condi- 
tion, located in Eastern Penna., a bar- 
gain, no dealer involved. Box C52, 
MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Hl. 





STAND GRINDER 


U. S. Grinder Machine Stand Model 
No. 65, Wheel Size 24” x 3” x 2%” 
base, driven by 15 H.P., 220-440 Volt, 
3 phase, 1150 R.P.M. Motor 


LUMP BREAKER 


4’ x 12’ Model “D” Double Deck Sim 
jlicity Gyrating Screen with Double 
ting Crusher. Top Deck %” openings, 
Bottom Deck Solid Pan, Side Dis- 
charge Lip for Top Deck, without 
motor or starter Original Cost 
$5,425.00 (purchased new but used only 
a short time.) 

We will consider any reasonable offer 
for either of the two pieces of equip- 
ment listed above. Please contact Han- 
sell-Eleock Company, 485 West 23rd 
Place, CAlumet 5-7000, Chicago 16, 
Illinois. 





FURNACES FOR SALE 


10 used Heat Treating Furnaces, and two 
7-ten gantry cranes, good condition, priced 


te sell. 
BAER STEEL PRODUCTS, INC. 
Box 1428 


Boise, Idaho 





ENGINEERING SERVICE 





EARL E. WOODLIFF, 


Foundry Sand Engineer. 
Consulting .. . Testing. 
14611 Fenkell (5-Mile Rd.) Detroit 27, Mich 
Res. Phone Vermont 5-8724 





SESSIONS ENGINEERING CO. 
Consulting Foundry Engineers 
Modernization, Processing Layouts 
Cost Reduction Quality Control 
Product — Machine Design 
Architectural Design 


One North La Salle St. Chicago 2, Ml. 


Form Joint Welding Group 


The American Welding Society 
and the American Foundrymen’s So- 
ciety recently inaugurated an organ- 
AFS-AWS 
Joint Committee on Welding Iron 


ization known as_ the 


Castings 

This committee is concerned with 
the welding of castings of gray iron 
malleable iron, and nodular iron in 
the course of fabrication, reclama- 
tion, or repair, All aspects of weld- 
ing, including selection of filler metal, 
welding procedures, welding tech- 
niques, postweld heat treatments, 
testing, inspection, and quality con 
trol are to be investigated. The com- 
mittee will cooperate in the prepara- 
tion or revision of specifications o1 
other standards issued by other or 
ganizations or committees dealing 
with iron castings 

AFS members include: J, S. Van- 
ick, International Nickel Co., Inc 
New York, temporary chairman 
William J. Bueche, Atlas Foundry 
Co., Cleveland, also represents Gray 
lron Founders’ Society; C. H. Burges 
ton, Deere & Co Moline, Ill 
(seorge Dinges, Nordberg Mfg. Co 
Milwaukee; Thomas E 
Cooper-Bessmer Corp., Grove City 
Pa., also represents A.S.T.M. Com 
mittee A-3; Walter W. Edens, Allis 
Chalmers Mfg. Co... Milwaukee 
S. E. Kelly, Eberhard Mfg. Co., Dis 
of Eastern Malleable Iron Co... 
Cleveland, also represents Mallea- 


Eagan 


ble Founders’ Society; James H 
Lansing, Malleable Founders’ So 
ciety, Cleveland, also represents 
A.S.T.M. Committee A-7 

E. § Schenectady 
Foundries, General Electric Co 
Schenectady, N. Y.: George A. Mey 
er, Jr., Malleable Founders’ Society 
Cleveland, also represents Malleable 
Founders’ Society; B. F. Shepherd 
Ingersoll-Rand Co Phillipsburg 
N. ]|.: R. F. Sherwin, Chicago Hard 
ware Foundry Co., North Chicago 
Ill also. represents Gray Iron 
Founders’ Society: Warren M Spear 
Worthington Corp., Harrison, N. | 
alternate, Russell J. Allen, Worth 
ington Corp, Harrison, N. ].; M. L 
Steinbuch, Lunkenheimer Co., Cin 
cinnati: Herbert W. Stuart, U. S 
Pipe & Foundry Co., Burlington 
N. J., also represents A.S.T.M. Com 
mittee A-3; and Charles F. Walton 
Gray lron Founders’ Society, Cleve 


Law rence, 


land, also represents Gray Iron 
Founders’ Society 


A.W.S. members include: J]. E 
Fitzwater, International Harvester 
Co., Chicago; H. V. Inskeep, Linde 
Air Products Co Newark, N ] 
Sidney Low, (¢ hapman Valve Mig 
Co Indian Orchard, Mass., also 
represents Manufacturers Standardi 
zation Society of the Valve & Fit 
tings Industry tela Ronay, [ S 
Naval Enginecring Experiment Sta 
tion, Annapolis, Md.; S. ‘T. Walter 





Air Reduction Sales Co., New York 
and S. A. Greenberg American 
Welding Society, New York 
Welding of non-ferrous and steel 
castings was considered at the time 
the joint committee was formulated 
It was recommended, however, that 
separate committees covering these 
materials be organized alter the com 
mittee on welding iron castings was 


luncthoning 


Issue Foundry Information Book 





Mass ignorance of the layman 
regarding castings and the industr 
that produces them has prompted 
release of a revision of Tue Founp 
kY Is A GOOD Pace to Work 
Recently reissued by the American 
Foundrymen’s Society, the color 
ful, highly illustrated, 24-page book 
let was written for students (grade 
8-12) and their parents, as well as 
laymen with little or no knowledge 
of the castings industry. In addition 
to its use for general informational 
purposes, the booklet is expected 
to help students in choosing a 
career by indicating job opportunt 
ties available to them. To assist in 
this, copies are being sent to o« 
cupational information instructors 
and guidance counselors by the AFS 


kducation Dept. The booklet will 


also be distributed through Chap 
ter Lducational Committees of the 
Society 

Foundries utilize many skills, 
luk Founpray Ils A GOOD Prac 
ro Work points out in naming 
ome of the mamy types of produc 
tion workers used in the five basic 
foundry departments molding, 
coremaking, melting, cleaning, and 
control, Emphasizing that every 
product begins in the foundry, the 
booklet explains why the shortest 
distance between raw materials and 
finished products is a casting. Also 
covered are the operations involved 
in castings production the non 
production types of jobs open in 
the business phase s of the foundry 
and the ways in which foundries 


train their men 
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SIMPLICITY PORTABLE 







SCREEN, AERATE 
AND FLUFF 
IN ONE OPERATION 


“SAND CONDITIONERS 


INCREASE PRODUCTION 






—LOWER COSTS 






A SIMPLICITY 4 x 4’ Portable 

Sand Conditioner in opera- 
tien at Brown Industries 
Foundry, Sandusky, 

Ohio. Note the front 
end loader which is 
also employed to 


move the unit. 




























Foundries 
without a regular 
sand handling system 
can reduce sand handling 
costs, increase production, and in- 
prove the quality of their castings by 
installing SIMPLICITY Sand Conditioners. De- 
signed for operation on side floors or main bays 
without sand systems, these compact, portable units 
screen out hard core butts, chills, gaggers, nails and other 
pieces of metal and break down hard lumps and balls into finely 
screened useable sand, thereby eliminating sand waste. In the same oper- 
ation, the sand is thoroughly aerated and fluffed, producing molding sand with 
a high degree of permeability. The result: good, clean castings that require less shake- 
out and finishing time; fewer rejects and less scrap. Experienced foundrymen reparst that 
the savings made possible through the use of a SIMPLICITY Sand Conditioner will more than 
pay for the unit in six months or less, 
CONSULT A SIMPLICITY SALES REPRESENTATIVE OR WRITE US TODAY FOR FULL INFORMATION. 

























156 


Sales Representatives in all 
. parts of the U.S.A. 
FOR CANADA; Simplicity Mate- 
rials Handling Limited, Guelph, 
| MARK REGISTERED Gnterte, 
FOR EXPORT: Brown and Sites, 
50 Church Street, New York 7, 


ENGINEERING COMPANY ¢ DURAND 1, MICHIGAN N.Y. 


FOR MORE FACTS, CIRCLE No. 87 Pp. 81-82 
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New NBS Standard Samples 


Spectrographic standard samples 
of six high-speed tool steels now 
available from the National Bureau 
of Standards are complex alloys 
of iron, chromium, vanadium 
molybdenum, tungsten, and cobalt 
together with small amounts ol 
other elements 


Samples of 7/32-in. rod, 4 in 
long and 1%-in. rod, 2 in. long are 
centerless ground to serve as elec 
trodes for spark excitation 

Standards may be obtained from 


the Bureau for $8 each 


Spectrographic Method 


Details of a universal spectre 
graphic method for determining ten 
common constituents of tron and 
steel (not de pe nding on sample SIZ 
have been reported by the Spectro 
graphic Laboratory at Picatinny Ai 
senal, Spectrographic conditions and 
experimental procedure for deter 
mining silicon, manganese, nickel 
hromium, cobalt, molybdenum, ti 
tanium, niobium, vanadium, and 
aluminum are described. Results ar 
shown in numerous tables and 
logarithmic graphs Ihe 
publication Code No. PB 115587, on 
microfilm $3.75 photocopy $10.25 


/2 pare 


is available from Library of Con 
gress, Publication Board Project 


Washington 25, ID. ¢ 


Fork Lift Film Deloused 


A new 15-inin color film, showin 
on-the-job applications of the Terra 
Trac crawler-mounted M-3 fork lift 
has been released by American ‘Tras 
tol Corp Lhe movie includes action 
shots of the new lift extension {« 
carrying and 
of 21 ft 


Also illustrated is the quick con 


pl icing loads to height 


vertibility of the machine for bull 
dozing and handlin: bulk material 
and the ease and speed ol movin 
job to-job with the new ‘Terra Trac 
tilt trailer. Arrangement for viewin 
the film can be made by contactin 
local ‘TerraTrac distributors and 
dealers, or by writing American Trac 
tor Corp., Churubusco (Ft. Wayne 
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FOR MORE PACTS, CIRCLE No. 89 PRE? 


THIS IS THE 
FORTIETH 
MOLD... 





STEVILNS 


EVERYTHING FOR A FOUNDRY 





STEVENS LIQUID PARTING 


That's normal « penence in a large Midwest { tans that averages 


1200 ton ot custin 4 pel month Phe tise Ste et | quad Parting 


for all of their molding operation blere whi 
e Steven Liquid Parting give up to 60 molds from one ipplic ition 
e Patterns are left clean, with no adhering sand 


o Molde ive tine mcTeas production vith ich mold bes time 


they do not have to shake parting on the pratte ros each tinn 


e Mold ilways vive smooth ca time nee ind epar ate Cleanly 


Stevens Liquid Parting can be the answer to yur molding problem 


Whi dont you trv Stevens Liquid Parting 


Write for a sarnple or call your Steven representative today 


OFFICES: DETROIT « BUFFALO « CHICAGO « CLEVELAND « NEW HAVEN ¢« INDIANAPOLIS 
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Outstanding Machinability ... . All-Purpose Economy 


ABE 








ALUMINUM 
ALLOY 


A quality all-purpose alloy that gives you outstanding economy on 
the production line—that’s Apex Z-33. Developed by Apex to combine better than 


ulopOoOU 


average mechanical properties, uniform casting characteristics and exceptional machin- 





ability, Z-33 has been thoroughly proved in both foundry and final application. 
Its as-cast properties are right for most castings, it can be heat 
treated for highly stressed castings, and it has excellent dimensional stability with 
an aging treatment. Apex Z-33 takes anodizing and other chemical and electrochemical 
finishes, responds beautifully to buffing and polishing. 
In your profit-minded operation there’s a definite place 


for the versatile, economical applications of Apex Z-33. 


Send without obligation for 


information covering complete specifications 


sbibunses 


and properties of Apex Z-33. 
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